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K E T 

TO ■ 

GEEENLEAF^S ALGEBRA, 



PRACTICAL EXAMTT.Tfl. 

AsxiCLB 55. (p. 15.) 

Ex. (11.) 2x35+3x5x4-5=127. 

(12.) 5xSBx3-KJxSx25+27x0=— 600. 
(13.) 7x38+(5-4)X(l-0)=258. 

(14.) ^xl-^+27x36x0=86j. 

(15.) 8V4+2x6a/(2xB+5=T)=54. 
(16.) 6V(36+0)+3x5X4(36-25)=696. 

(17.) 3x36x5 + >4/(16-V(2x6x4+16)-3XO» 
542. 

2X^+4 V5x5+3V4+l^ 

SX5_4 2x5+4 ** 



ADDITION. 



Ex. (6.) =32*. 
(7.) =35aJc. 
(8.) =14y. 



Aet. 59. (p. 17.) 

Ex. (9.) =20»m. 
(10.) =16A+14a! 



KBT TO GBBBNLBAV'S ALQBBBA. 



Aet. 60. (p. 19.) 



Ex. (6.) 

(7.) 
(8.) 



=41^71. 

=0. 



Ex. (11.) 

Add 4+ €?x 

to 6— c?x 

3+6a«a: 

15-5a«x 

8+ aH 

87+9a*a;. 



Ex. (9.) =— 5;w. 
(10.) =0. 



Ex. (12.) 

Add 1402;— % 

to 7aa:4- y 

9ax— lly 
8aa:+ 3y 

43aa:— 20y. 



Ex. (13.) 

Add 3a— 43+ Be 

to7a+lI3— 3c 

8a+ 3— 7c 

fl«.113+.15c 

19a— 3i+llc. 



Ex. (14.) Add 16a:8_5j^_i6 

to 3a;«+4y»— 5 

a:«+32^-37 

^^ ^+ 7 

6a:»+72^— 11 

2a:3-3t^-21 



29a:«+52^— 83. 



Ex. (15.) Add 5a- 3 

to 33+ 3c 

4a — 5c 

5a — 53— c 

7a - 6c 

llfl+43- 7c 



32fl+ 3-16c. 



Abt. 6?. 
Ex. (3.) 2a:^+3a2;y— 4a^. 

Ex. (4.) 10aa:+5aa:2+82/'+ 
aJJ+3^y4-26. 



(p. 20.) 

Ex. (5.) 
7aa;+5a'»+7a:y— 169+3a:^. 

Ex. (6.) a— l+3:+y. 



Ex. (7.) Add3a+3-10 
to c — rf— a 
_4c+2a-33— 7 
42;2+5-187n 



4a_23— 12— 3c— i?+4ar^— 18m. 



Ex. (8.) Add7a-52^ 
to 8Va;+2a 

5^-V^ 
— 9a+7Va: 

14VaJ. 



SUBTEACTION. 



Ex. (9.) 
Add 4mn+Sab-^4c 
to Sx — 4a5+2OT» 



6m7i— a5— 4c+3a:+3OT2— 4p, 



Ex. (11.) Add 42^^b(^^ba3^+Qa^x 
to M.+Ba^+4ax'+2a^z 
— 17ar»+19aa:«— ISa^a: 

Sla^a;— 22:»~31aa:2_7^ 



Ex. (10.) Add Sa^+ 2ah+ 4i^ 
to 5a2— 8fl3+ i« 

18a»--20a3— 193> 
14a2— 3a3+20^8 

39a2— 24a3+ 5^. 



-7ar*-a'. 



Art. 64t 

Ex. (14.) Add iax—bmy 

to Mx-]-7ny 

77nx-\-4my 



(ia+M+7m)x+{7n^m)y. 



(p. 21.) 

Ex. (15.) Add S/iz^dx 
to 4mz'^nx 
baz^^4px 



(3A+4m+5a)z+(7i— 6— 4p)z. 



SUBTEACTION. 
Am. 70. (p. 24.) 



Ex. (10.) 
From 3o— 5J+6A— <i 
Take a+ h — 7i 

2a— 6^+6A+6e;. 

Ex. (11.) 
From Zla^-^^f+ah 
Take 17a:2^5^_4^^7 

l^-^^+bab-7. 
1# 



Ex. (12.) 
From 5/+143- U 
Take -3/+ 73-15(i 

8/4- 73+ 6i. 

Ex. (13.) 
From 11a— 7*+ c 
Take a+ 73— 3c+ll 

10a-143+4c-ll. 
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KBT TO aEIBNLBAV'S ALQEBBA. 



Ex. (14.) 
From «i*+3»' 
Take — 4«i»-6n?+71a: 

Ex. (16.) 
From 81a— 15a:— 7 
Take 2a— 25a:+2^ 

29a+10a:— y^— 7. 

Ex. (16.) 
From db(?^ x\^ 
Take — 6aW+8z2^— 7A 

7aW-4a:2(»+7A. 

Ex. (17.) 
From llcA«-5 
Take 5cA«— 6+47a: 

6cA2— 47:r. 

Ex. (18.) 
From »i7i*+A:f 
Take — 7OT7i«4-48ar— y» 

Stww^^A:^— 48a;+2/»: 

Ex. (19.) 
From 47a^A— 37+96y* 
Take 7a*A 



40aM— 37+962^. 



Ex. (20.) 
From 8a:*j^+17 
Take *i3?f+hm 



ay-Am4-17. 



Ex. (21.) 
From 11^8 
Take 63»— 8c+59»i 

6^-f3c— 59ot. 

Ex. (22.) 
From 6a-f-3*— 5c+l 
Take 6a— 83— 5c 



63+1. 

Ex. (23.) 
From tr? 
Take ^li^+lf+ajbc 

Ex. (24.) 
From -.17a:a+143^— a+3 
Take a^ 

-18a:«+14y-a-f3. 



From 
Take 



Ex. (25.) 
a+3 
a-3 



+23. 



Ex. (26.) 
From ^xz 
Take 3:2:— 7A— 5»j'+7 

8a:z+7A+5m»— 7. 

Ex. (27.) 
From llAm+8»« 
Take a;*- ^ 

llAOT+8»«-a;»+2^. 



HULTIPLIOATION. 



Ex. (28.) From a+b 
Take a—b 

and a — b 

—a+Sb 
and — a+ b 



+2b. 



Ex, (29.) From a--3— c 
Take ^a+b+c 



2a--2*-2c 
and a— 3+ c 

a— i— 3c. 



Art. 72. 

Ex.(l.) To 1— 2a:+3a:« 
Add 3+2a:- a:« 

4 +2?^ 

Ex. (2.) To 5a— 43+3c 
Add -3a+2i— c 

2a— 23+2c. 

Ex. (3.) a—b^c 

b+C'-d 

d^e+f 



—S- 



(p. 26.) 
Ex. (4.) 



Ex. (5.) 



— fl4-3-f-c 

— a+3+3c. 
a?+2xy+t^ 



Take 2:c2 
From Zt^ 






Ex. (6.) 
From 6a:2^2jr»— 3a:3— y" 
Take ^a^+^n/^^-Aa^+r^ 



4:a^^2f+x'^2f =52^-^4 



MULTIPLICATION. 

Abt. 83. (p. 32.) 
t. (9.) 5a^-7y+4a^-3i» 

W 

20aV-28ay»+16aa:»2^-12a^. 
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KST TO a&BBlTLBAV'B ALGEBBA. 



Ex, (10.) 



Ex. (11.) 






28a'3W4-16a«m«— 24fl5'mV 



4fl2^— 6a»c+c» 



-20a*3»+30a«c-5aV. 

Abt. 86 

Ex. (10.) 
1+x 

l+x 

T+x+^^ 
l^x+x'—a? 

— a;— z^— a:*— a;? 
1 ^^. 



Ex. (11.) 
a+2a: 
a— 3a: 

a'+2aa; 
— 3fla;--6a:2 

^2- ax— 6ar» 
a+4a: 

a' — a^a; — 6aa;^ 

4a2a;— 403:^— 24a:» 

a«+3fl2a:— 10aa;2— 24a:». 



Ex. (12.) -a^2-3a:8-14»r* 
— am 

aWm + 3a77ia:^+14a7»"'^ 

(p. 34.) 

Ex. (12.) 
3a— x 
2a+4a: 

Oa^— 2aa; 
+12fla;— 4a:* 

6a^+10fla:— 4a:* 
4a — 2a: 

24a«+40a2a:— 16aa:« 

-12a2a:-20aa:2_j.8a^ 

24a8+28a2a;— 36aa:«+ 8a:». 

Ex. (13.) 
3a:2— 2a:y— 2/» 
2a:— 4y 

6a;«— Ax^—2xf 
— 12a:22^+8z2^+42^ 

Ex. (14.). 
a:2+2a:+l 
aJj_-2a:+8 

i*+2?+^ 
-2a:8-4ar^-2a: 

3a:S+6a:+3 

^* +4a:+8. 



HULTIPI.I0ASIOH. 
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Ex- (15.) a+b^^ 
a—b+c 



ac-^bc^t^ 



^ -.^«+2ic-c«. 



Ex. (16.) 3a-23 
'-2a+4b 



-6a»+ 4ab 

+12a3-83« 



Ex. (17.) 

6a— 53 

30fl«—i8a»3+24fl3» 

-r25a23+15a*»— 20^ 

80a»— 43a25+39a3>-203^. 

Ex. (18.) 

a -3 



Ex. (19.) 
tf*— a:* 



— tf*ar*4-x8 



a»-2tt*a?*+a:8, 
Ex. (21.) 



a»+a234-a3> 
— a*3-fl3«— 3» 

Ex. (20.) 



22:«— 3a:y+6 
3a:«+3a:y-5 

6?Il9^+li? 

+6a:»2r-. QaV+l&^y 

~10a:'+15ay-30 



6ar*— 3a:8y+ 82:3-9aY+83a:y-80 
5a>— 4az+3a:» 



Ex. (^2.) 



10(^— 8a»a;+ 6tfV 
. — 15a»a:4-12a«a:«— 9aa:» - 

lOo^— 230^2:-. 2^23:34. 7oa:«— 12«*. 
2a«— 3aa:+4a:2 
5a«-6a:r— 2a:« 



lOtf*— 15a«a:+20a2a:* 

— 12a»2r+18aV— 24£KC« 
__^_--4fl^^+6a^-.8a?* 

10a^-27a»«+34fl2a:»— 1&m;«— 8«* 
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KBT TO OBBBNIBAV'S ALOBBBA. 



Ex. (23.) 
<^_8a«+3a— 1 
a»— 2a +1 

a»_3a*-|- 3a?— o' 
— 2a*+ 6a»— 6a»+2o 

a»- 3a»-|-3a-l 

a!_5a«4-10a»-10a'+5a— L 



Ex. (24) 



a"— a" 
2a —a" 



2a'^*— 2«r*-*— a'*^*+a*'. 

Ex. (25.) 
fl(*— a?a:-f-a'a;*— aa;*+a;* 
a-\-z 



<^—(^X-\-<f3?—t^3l?-\-a3^ 

a^x—(fx'+a^3?—a3f^+3f 



Ex. (5.) 
5+0+0—3+1 

2+1 

10+0+0-6+2 
5+0+0-3+1 

10+5+0-6-1+1 
10a»+5<^— 6a?-a»+B*. 

Ex. (6.) 
3+0- 2-2 
1+0— 8 

3+0- 2—2 

_ 9_0+6+6 

3+0—11-2+6+6 
8z»-lla'— 2a:»+6a;+6. 

Ex. (7.) 
1+1-3 
1+0-1 

1+1-3 

_l_l+3 



+z». 



AST. 87. (p. 36.) 

Ex. (8.) 
1+1+1+1+1+1 
1-1 

1+1+1+1+1+1 
_1_1_1_1_1-1 



-1 
-1. 



1 

a? 

Ex. (9.) 1-2+4 
1+2+4 

1—2+4 
2-4+8 
+4-8+16 

1+0+4+0+16= 
a*+4a«i«+16J*. 

Ex. (10.) 
8+3+3- j-3+3 

7-7 



1+1-4-1+3 
y»+y«-4j^-y«+3y. 



21+21+21+21+21 
—21-21—21—21—21 

21+ 0+ 0+ 0+ 0-21= 
21a»-215». 



DITIBIOH. 
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Ex. (11.) 



1+1+1+1 
1-1 

1+1+1 K 
-i-i^i-T^i 

1+0+0+0-1= 



Ex. (6.) 2a. 
(7.) Smn. 
(8.) 17. 



DIVISION. 

AsT. 89. (p. 88.) 

Ex. (9.) 7rs. 
(10.) bhm. 



Art. 91. (p. 89.) 

Ex. (5.) 15j^+80aY. I Ex. (7.) mg-\-pm—fme. 
(6.) aa:»a»— 2z+3y. | (8.) 4tx—Sfi+z. 



Ex. (7.) 



< 



Abt. 91. (p. 42.) 
a— a: 



l+f +^+5+1+5 Ae. 



a^a»^a»^a*^«P 



J— a: 



a 
a (^ 



li KBT T* •BKUKBA*** A&CBMA. 
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(8.) ^-2«+<^. 






(9l) •f-8-»+**^5C^S+? 



ay— y 

-6ay+8y 

— Cay+sy 

Ex. (11.) 8y+3ay-4a»J-4rf'(— ^^^ 

3y+3ay " 



DITISION. 15 



Ex. (12.) 2i^2^^5ax+2(^''}. 

Vac— 2 



2a*!:' — ax 
— 4aa:-f2 
— 4aa;-f-2 



Ex, (13.) 21a!^^2w( ^^^"^^ 



2W-21d*3 



21a<i 
21fl5*^— 21a»i« 



21a^^ 
21a?i»-.21tf»y 



21a»^ 
21fl«i»-21a3* 



21fl3*-21^ 
21a3*— 21i» 



Ex. (14.) :^-.y*+22^^-;^(J^=^. 






Ex. (15.) 1+/- Lz? A-c 

^ ^ Vl+2a+2a«+2a«+2tf*' *^' 

1— a 

■~2^ 
2fl-2a» 
2a2 

2a'-2a« 
2a» 

2a^-2g^ 
2a* 
. 2a*-.2a» 



16 . KIT TO OBBBKIilAV'S AL6XBBA. 

Ex. (16.) &^-15y»+2%a:- 2ay-&:z-6^(g=J^. 

— 15y"+23yz+10a:y— 12a;z 

18yz — 12xz— 62» 

IBijz — ISarz— 62;» 



Ex. (17.) 6a^-96(; 



3a:-6 



2a;8.|.4a^+8a:+16* 
6a?*-12x» 



12a:»— 96 
12a:»— 24a:« 



242;«-96 
24a:2-48a: 



48a;-96 
48a:— 96 



^d!h -.a632_^38_^34_^35 

a632-j_^34+a835+a23e438 

fl<i*+a«3«+a2364^7^38 



DIVISION. 
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Aai. 95. (p. 44.) 

^•<^-^ /l+l 
l_O_O-0-O-0-0-lfi±i— 

U-l+l-l+l-l-fl-1 

—1 

—1-1 
1 

1+1 
—1 
—1—1 



1 

1+1 
-1 
-1-1 



1 
1+1 



-1-1 
-1-1 



Ex. (5.) 
34.8—4-4^-^-^1-= 



8+8 



3y'—4x'. 



—4—4 
—4-4 



Ex. (6.) 

l_8-8+18-8(^^^ 

1+2-2 t^—bab+iS: 

_5— 6+18 
-5-10+10 



Ex. (7.) 



1-5+10-10+5- 

1-2+ 1 
-3+ 9-10 
-3+ 6— 3 

3- 7+5 
3- 6+3 
-1+2-1 
—1+2—1 



4+ 8-8 
4+ 8-8 

/ 1-2+1 
*Vl_3+3— 1 
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KIT TO OBBINLXAl'S ALOBBBA. 



Ex. (8.) l+l-l-l(^l+ij=: 
1+1 a***— A^. 



—1-1 
-1-1, 



QUEBHONS VOB XXEBOISB. (p. 45.) 



Ex. (1.) 



I2a+ bc+nd+l^b 
Sa+ 8c+15J+12^ 

15a+llc+10(;+23i 
8a+18c+ 4d+20b 



38a+42c+46^+68^. 



Ex. (2.) 5a+3^— 4c 

2fl-.53+6c+a^+8e 
a— 45— 2c —6c 
7a+45— 3c 



15«-.2i— 3c+2(i— 3e. 



Ex. (3.) 



3a8+ 2fl5+ 4*» 

5a«— 8ai+ 6^ 

— 4a»+ 6ai— ^ 

18a«-20a5— 195» 

14a«— 3fl5+205« 

-36a«+24fl3-10y 

-j- +0. 



Ex. (4.) 

5a25-17a?3c-16W+5- 

-4a«3+ 8a»3c-10W-4 

-3a«5-- 3a»5c+20^c*— 3 

2fl*5+12^5c+ 5W+2 

0+0 + +0. 

Ex. (5.) a+ b+ c+ d 
a+ b+ c— 2i 
a-j- 5-2c+ 4 
a— 35+ c+ rf 
— a+ ^+ c+ rf 
g^ b—2c^2d 
4a. 

Ex. (6.) aJ»+2a;+l 
a:«— 2a:+3 

-2a:»-4a:«-2a: 

3a:«+6a:+3 

ar* +4a;+3. 



Ex. (7.) l-.:r+a:«— a:» 

l_ar+a:»-a:» 

ar— a^'+a:'— ** 
1 IIF. 



DIVISION. 19 

Ex. (8.) 

- r^-2r^+3a:^— 4x'+ 52;^- 63^+ 7a».-.&i^ 

1 — 9a:8_8^, 

Ex. (9.) a+b 
a—b 



c^'\-ab 

a'-b^ 
a'+ab+b^ 
a'-^a'b^ 
a^b-^ab^ 

a^b'-^b* 

a^+a'b-ab^—b'^ 
a^^ab + &^ 

a^y^-^c^l^^al^-^b^ 

Ex. (10.) a:3^3aa:2_(_3^2^_j.^8 
aJJ_-3aa:2_|_3a2a;— a? 



— 3flr^-9aV— 9aV— 3aV 

3a2a;*+9aV+9aV+3a;'a: 



Ex. (11.) a'^^+^'^-i 



2* 






90 



KBT 10 OBBMLIAl'S ALGBBBA. 



-<: 



Ex. (12.) 



:c*_|-ax»+aV+fl?z+d*' 



«»-«?• 



02^ 









tf*r-a» 



Ex. (13.) 



Bx.(14.) «*-4a;»+6«2-.4a;4.l(^ 



•— 2a:+l 



2:c+r 



— 2x»+5a:=^— 4r 
->2a:»+4g"-22; 

aJi_2a:+l 
a:»-2a:+l 



a:^^2aV+16^.-15e^( ^+^^^ 
a?*+2ai?— 3tfV 

-.2ar«— 4a2:c3+ 6a»ar 

5aV+10a82:-.15a* 
5flV+10a»a:— 15a* 



From 
Take 



a:»— 2a: -f-l 



Am, 2a:— 2aa:— l+5a*. 



IBA0II0H8. 21 

Ex. (15.) 



*•— 16<^a:«-t-64a«/'?^I?? 

. ^ \x'-f2aar*+4fl«a:»-8a»a:»-16tf^-32a^ 



of— 2(^ 



2aa:»— 4a*r* 



4a»z«-16a»2» 



-8aV+16g«a:« 
— 16aV 
— 16rfV4-82a«z 



— 32a^+64a* 



FBACnONS. 
Abt. 115. (p. 49.) 



Ex. (4.) First Diyision. 
\x-fa 



Second DiyisioiL 
\x+a 



ax—a^ 
ax-^df 



Hence the greatest common divisor is x—a. 
Ex. (5.) x'—Hax+a. 

Divide both terms of the divisor by a, and we have 'ax^fa^fa 
=a:+l. 

Then, a«. -if^+J. 

-a:-l 



Thus we have x-]^l for the common divisor. 



KBT TO GKXBKLSAV'B ALGBBBA. 



Ex. (6.) First Division. 



Divide by "2^ ) %^i^ -2a?* 

Hence the greatest common divisor is y^-^a^. 



Second Division. 



—■fx 



+3? 



Ex. (7.) 



«*-z«(: 



a-\-x 

c^x — aV+oa:*— a^ 
c^x — €^a?'\-a3?—x* 



Hence the greatest common divisor is a'— a^ar-f-oa:* — a:*. 



Ex. (8.) First Division. 



cl^'-ax^ 



aa:*+a»a»r 



<u^ 



.a:*+a^ or a^+ar*. 



Second Division, 
a* — a:^(a:'+a^ or c?'\':i^ 

^d'T^—x'^ 
-flV-a:* 



Hence the greatest common divisor is d^-^-:]^. 



Ex. (11.) 



Art. 117. (p. 51.) 
6^2+ 5ga:— 6a:'' 



6a2+13aa:+62»' 
6a«+5ga:— 6a:« ) 6a«+13aa:+6a:> ( 1. 
6a«+ Soar— 6a:« 

_^ 4a; ) 8ga:+12^ 

Common measure, 2a-j-3a: ) 6a'+5ar— 6a;* ( 3a— 2a:. 

6a«+9ga; 
— 4aa;— 6a;* 
' — 4aa: — 6a:* 



VBAOTIONB. 



ft . o / 6a»+5ar— 6a:« 3a— 2a: ^ 



Ex. (12.) l-J. 



(^—z^ ) c^'-Tf^ ( a"+a:». 



*'-'^)^=^- ^• 



E*-a3) S=^. 






2/*)^2^-y* 



a:=-2r*)a;*-2^(ar»+j^. 






Ex. (6.) a- 



Art. 118. (p. 52.) 



n 



(7.) 7a:- g— g — g . 

/8 ^ 15 37n'3:— <P _ 4?yg X 15g— 3m^a;— (f' ^ eOam- 3gra'a:+d' 
4m 4m 4m ' 

(Q\7 h '^^"^^ ^ ^^XTg— ^— 7e— m 28gn— 4^7t— 7g+^ 
^ 4?i 471 471 



24 KXY TO OBB£NLEAT'8 ALGEBBA. 

(10.) ll^«-4n+g^j-2;^,= g^^^^ 

(11.) ea^+Dy- 2;,_32^ 25=%5 = 

16a;«+10xy'— 24a:V— 15t/*— <f— g^ 
2a:— 32/* ^' 

Aet. 119. (p. 54.) 
Ex. (5.) ^i:^±^=?=3q:p^q:^^^2_^^^_ ^ 



(8.) ?^=f=SPII5-5.a=a:2_-. 
^ a a 



Aet. 120. (p. 56.) 

Ex. (8.) l=|X/,=A\=i?. 

a 2a — a: 
-. ^~2 _ 2 _ 2a— a: 3 _ 6a— 3» 
^ ' 2y-3i+2y- 2 ^33+2y~6i-Hy* 

+ 3 ~3 

?t 3wi — 71 

^^"•^ "T"""~r~"' 3 ^x~"~3F"' 
1 

'a 2y'—2x'\-a 
m ^ !Z_I_~lII_2y-2:.+a ^ _ 8y-8a:+4a 
^ ' 7f "" 'V "" 2 '^^— 62 



VBAOTIOKS. 



Ex. (5.) 



Abt. 121. (p. 57.) 
39,12,2 



3, 4,2 



3, 2,1 

8x2x3x2=86, common denominator. 
36 



9 

12 

2 



4x4=16, numerator for | =fj. 

3X7=21, numerator for T?^=|i. 

18x1=18, numerator for i =i|. 



^ (6.) A, T%> h h 

7X19X7X1= 931, numerator for -ft:=^%. 
4xllX 7X1= 308, niimerator for | =^V 
5X11X19X1= 1045, numerator for ^ =ifH- 
7X11X19X7=10241, numerator f or A=Y^V^ 
11X19X 7X1=1463, denominator. 

Ex. (7.) I of 7i, A of 5, = V-, «. 

29x11=319=5^9-. 
10X6=60=1^. 

6x11= 66, common denominator. 

Ex. (8.) f of A of Y-, i of 9, == Vi?, f . 

459x 2=918=%8-. 
9x44=396=V^. 

44x 2=88, denominator. 



Ex. (9.) 



I A of ^, ^ih ^' 

27X319= 8613=3^V^3^. 
6x 40= 2400=T^V6V 



40x319=12760, common denominator. 



5 KEY TO GKEBXLEAT'6 ALGEBBA. 

Ex. (10.) ^. ^, ^. 



aXyXx =axy = 



bxy—cxy ' 

4bmy^4:cmy 

bxy — ca:y 



Ex. (11.) 



yX^rX^ — c=bxy — cary, common denominator. 

flX^— ^Xy =axy'~2ay, 
bx X Xy ^bxy. 
T^X X X^^^=^— 3x2— 2Jz+6a;. 



x^y—'Jay l?y—^2iXy* i*y— 2xy ^^ 

fl+^Xy— 2X 18=18ay4-18iy— 36a— 365. 

3— axa: X 1 8= 54a:— 1 Soar. 

a:— 7Xa: xi^^=a;V— 7xy— 2a;2+14a:. 

a;Xy^=^Xl8=18a:y— 36a:. 
18fly4-183y-36g— 365 543:-18gz a:gy-7a:y-2a:2+14a: 
182y-36a: ' 18a:y-36a:' 18zy-36a: 

4aX5 Xa:X5^=4a5a:«— 20fl;5a:. 
aX5--3Xa:Xa:— 5=a3a:2— 3aa:2__5^^^15^ 

<^X5— ^X^Xa:— 5=52rfa:-33efa:— 552^:4-15^ 
o— 5x5-3x5Xx ^ab^x—b^x—Zabx+Wx 

fI^^^5Xa:X"^^^^=5V— 35r*— 532a:+155a:, denominator. 



numerators. 



VBAOTIOHB. 

a a 



27 



Ex. (14.) ., ,, r, ^^. 

yXlXxXy^E=zxf^Sxy 
aXlXlXF^S^fly-3a 



nmneratonk 



IXlXarXy— 3=a:y— Sa?, deominator. 
Ex. (15.) a, b, c, (f, •--. 

JXlXlXlX*=i* 
cXlXlXlXfc=*c [nranetatorB. 

dxixixix*=w 

«XlXlXlXl=a , 



lXlXlXlX*=i, denominator. 



Ex. (16.) I, ^; y=^x^^^. 



m y m 



2 m-^n 2 



8y x^ m--n^jntx—nx 

l""3y^~r"""""%~- 



2x mx—nx 



my By 
yX»iX3=3»iy, denominator. 
Bmy 



y )my,Zy 
m, 3. 



my 
3y 



^X2a. =6^ [numerators. 



Er. (17.) 



7i' »' Ti—jyt"!^!^-!^ 



28 



KBY TO OBBENLBAl'S AIiOBBKA 



XX ' X ox 

T 

2* 16 
15* &x' 
8X5X:>:=1S^> conuaon denominator. 
15a: 



15 
8z 



8 ) 15, 3a; 
5, X. 



«X2a:=2a:« ) ntunerators. 
5X16=80 ) 



^ (*•) S^' TV 



Aet. 122, (p. 60.) 

3a ^ Je 

65' W ^ 
3aX7aX4«*= 84a?n». 
4«tX8«?X4n'= ^dmr^. 

8c x 5<^X7g =;105<afe. 

"~ 84gV+80<;OT»'+105a<fe" 

hd x7aX4j^= 140aiM» 



Ex. (5.) i, ■r'i. !• 
4 )8,12,9 
8)2. 8,9 
2, 1.8 



4X8X2X8=»T2 

72 



8 

12 

9 



9x7—63 
6X5=80 
8X4=^32 



125 

72 



=1||. 



Ex. (6.) #, A. t- 

5X11X 5=275 
7X 8X 5=280 
4X 8x11=352 

8X11X 5=440-^*^* 



TRAOIIONS. 



29 



Ex. (7.) I, f , h is- 

8 ) 9, 3. 6, 12 
2)3.1.2, 4 . 
3.1.1, 2 
3X2X3X2=36, common denominator. 

86 

9 4x8=32 

3 12X2=24 

6 6x5»30 

12 3X7=21 



^=2||. Ant. 



Ei. (8.) 8f,3$,7|=^,A^,^^ 

35x3x6=630 
11X4X6=264 
47X4X3=564 



1458 



4X3X6= 72 



=20f Ant. 



Ex. (9.) 
f of7i.ttrofl3,'=^,H. 

29X11=319 
91x 6=546 

865"~ -„ , . 
6X11= W"^^^^- ^'"• 



Ex. (10.) 
f ofl.Joff, = ?,i. 

2x3= « 
1X5= 5 



11 
5x8= 15' 



Ans. 



I ii 



Ex. (11.) I X=|=|xf = A, ^= jx¥=«. A. «. 



3X14= 42 
11X28=308 

350 



28X14 =392~^^' "*"*• 



80 



KKX TO aXllHIiBAV'8 ALOXBBA. 



Ex. (12.) iof^'fof^- 

fX^=*X^=|XJXA=TJJ7=irly 

7ff» 2OT* 

7X222=1554 
5x 23= 115 , 



1669 
23x222=: 5106' 



Ex. (13.) 



3^ 2£ 
4a' 3c* 



3arX3e=9ca; 
•2a:X4a=8aa: 



4aX3«== 



9ca:+S<^ 
12^i"* 



Ans. 



Ex. (14) 5. J, ^, 



o; a; a; 
3' 4' 5* 



a;X4x5=20x 
a:X3X5=15a: 
a;x3x4=12a? 



47a: 
3X4X5= 60 • 






Ex. (15.) 



4a g— 3 

4flX4=:16a 
5Z:5XT= 7a-21 
23a-21 
7X4= 28 • 

•v^ ,^a^ A 3a-l 4?i+2 
Ex. (16.) 4m, — ^, — ^. 

4OTX2x3=24ffi 
SS=:iXlXS= 9te-3 
4n+2XlX2= Sn+4 



Ans. 



1X2X3= 



9g+24m+87t+l 
6 ' 



ilTtf. 



VBACTIONS. 



SI 



Ex. (17.) -g— , ^-. y. 

4i:-8xBx2=24o-18 
?a+Ix5x2=70a+10 
3a X5x3=45a 



139g— 8 
5x3xa= 30 • 



Atu. 



^- (18) sfy «4-y 

3Xa+J=3a+3* 



6a 



a+^X^t^=a*— ^* 



iins 



Ex. (19.) 



a a — b a-i-b 
'^ZZ' c+3' c^* 

5=7X«-^Xc=?=«^c-2fl3c+32c-ay+2a3(;-.iy 






2 3 2 



3 



3^ 



2a^b^c ^2a—b 2ac^bc 



Bb 



3a^2_3^» 2ac— ic* 



2 X2ac — ^=4ac— 2*c 
33xSa32-3i«=9a3'-93* 

4gc— 2^c+9fl3«— 93^ 
8ai^-a6«X2ac-3c= 6a2i2c--9a^»«c+3J^c • 



3* 



82 



KEY TO OBBBNLXAV'S ALGEBKA. 



Aet. 128. (p. 62.) 



Ex. (3.) 4-A. 
7X11=T7 
4x 8=82 



45 
8x11= 88* 



■ss- -in*. 



Ex. (4.) i-f 

2x9=18 
4X3=12 

6~, . 
« « ;t==8' -an*. 
3x9= 27 ' 

Ex. (5.) 7i-4i=^— ^ 
=-^=3^. ^n*. 

Ex. (6.) 
6A-|of5=H-yi. 

69X 3=207 
10x11=110 



11X3. 



97 

83=2H. ^'». 



Ex. (7.) 8+-|ofl7i=JV^ 

¥-1- 
57X1=67 
7X7=49 

8 



Ex. (8.) ^ofllft-fJof3j. 

^ofllA=W. 
^of3i=}{- 
W-Ji- 
167X24=4008 
77X85=2695 



Rift— ^Hl' 



35X24= 840 



Ex. (9.) 

i of 13?-T»r of 7i=W— H' 

329x22=7238 
67X28=1596 



5642 
28x22= 616 



'=z9£f Ans. 



Ex. (10.) 
|of7-iofl7i=V-ff- 
21X12=262 
23x 5=115 



8X12= 



^=2iS. Ans 



7x1= 7--^*" 
Ex. (11.) |l-l„^_l=^XS_fxS=,ift-,fe. 



92X 33=3036 
5X111= 555 



111X33= 3663""""* 



VBAGTIONB. 



83 



Ex. (12.) ^1-^. 

2x5+I=2a+2 
2x^^=2a-2 



z— lXa+l= a*— 1' 



A^. 



E.(13.) ^-% 

7a:X7=49a: 
4cX5=202; 



29g 
6X7= 35' 



^7». 



Ex. a4.) 



8a— 2i 2a— 43 



3c 63 ' 

3S=23x53=15a3-103« 
2a— 43X3c= 6ac— 123c 

15a3-103^-6ac+123c 
3cX5^= 153c • ""• 



12a: ar 
Ex. (15.) -^-y. 

12xx7=84x 
3a:X5=15a: 



69g 
6X7= 35' 



Ans. 



Ex. (16.) 



a:+y a:— y 



a;— y a;+y 



4a;y 



Ans. 



3a. 



Ex. (17.) 
a+3 



("-"-?)= 



2a-f--j- ilTW. 



Ex. (18.) 
3a-23_/ 4a-3\ 

^"^ 3 v"" 2 ;~ 

21^— 3a+23 2x--^a+b 
3 2 • 



2Ii— 3a+23x2=42a:— 6a+43 
2a:— 4a+ 3x3= 6a:-12a+33 

36a:+ 6a+ 3 



3X2= 



6 



6a:+a+^. -Atw. 



Ex. (19.) 

(a+3)^ (a-bY _ 
ah ah 

a2+2a3+32 a^- 2a3+3^ 



a3 a3 

=4. Ant. 



84 KEY TO OBEENLEAT'S ALQEBItA. 

3 2 

3fl+33 2g-23 
2a— 23 3a+33' 

3a+33X3a+33=9a«+18a3+932 
2a-23 X 2a-23=4a«— 8a3+45« . 
_ZZZZZZ 5g'+26g3+5"5^ 



Art. 124. (p. 64.) 
K the indices are firactions, add them. 

Ex. (17.) 4x'^ "'^ 



mr^ mr^ m^rfi 



Art. 125, (p. 66.) 

Ft m ^ -^-t. ^ _ 4^: a:+l_ 4a:«+4a: _ 2a:^+23: 
^ ^^ 2a:-l • a:+l""2ar-l^ 2 ~" 4a;— 2 "" 2r-.l * 

n q 5g^— 53* , 6a^+5g3 _ 5fl*—53* 4a-43 _ 



2a2-4a3+232 * 4a— 43 ~"2a'^— 4a3+232^6a2+5a3" 

20a«— 20a3*— 20a*3+203« 
12a*-14a»3-8a232+10a38* ^^' 



8IMPLB XQITAXIOKS. 



SIMPLE EQUATIONS. 

Akt. 142; (p. 72.) 
Ex. (9.) Given 4a:— 5=71+8 to find x. 
Conditions, 4r — 6=71+8. 

Transposing, 4a:= 71+8+5. 

Uniting, 4a:=84. 

Dividing, a:=21. 

Ex. (10.) Given 6a;— 17— 7=0 to find x. 

Conditions, 6a:— 17— 7=0. 

Transposing, 6a:=17+7=24. 

Dividing, a:=4. 

Ex. (11.) Given 5a;+28+8=6 to find the value of a^ 
Conditions, 5a:+28+8=6. 

Transposing, 5a:=6— 28— 8. 

Uniting, 5a; = — 30. 

Dividing, a:=— 6. 

Ex. (12.) Given 7a;— 17+3=100 to find the value of a:. 
Conditions, 7a;— 17+3=100. 

Transposing, 7a;=100+17— 8. 

Uniting, 7a;=114. 

Dividing, a:=16f 

Ex. (13.) Given 23a:— 96+1=0 to find the value of a:. 
Conditions, 23a;— 96+1=0. 

Transposing, 23a;==96— 1. 

Uniting, 23a;=95, 

Dividing, a:=4^. 

Ex. (14.) Given 17a;— 7— 5— 8=4 to find the value of ar. 

Conditions, 17a;— 7-:- 5— 8=4. 

Transposing, 17a;=4+7+5+8. 

Uniting, 17a:=24. 

Dividing, a:=l-^. 



86 KBY TO OSISISNLIBAF'S ALaSBKA. 

Ex. (15.) Given 9a:=7+8+10 to find the value of ar. 
Conditions, 9z=7+8+10. 

Uniting, 9a:=25. 

Dividing, a;=2|^. 

Ex. (16.) Given 7a:— 10=5ar+14 to find the value of a:. 
Conditions, 7a:— 10=:5a;+14. 

Tnuisposing, 7a:— 6a;=14+10. • 

Uniting, 2a:=:24. 

Dividing, a;=Bl2. 

Abt. 148. (p. 76.) 

HtXAMPLTW IN BIMPLB EQUATIONS. 

Ex. (1.) Given 5a:+22— 2a:=31 to find the value of a:. 
Conditions, 6a:+22— 2ar=31. 



Transpodng, 


5a?-2a:=31-22, 


Uniting, 


Sx=9: 


J)iTidiiig, 


x=B. 



Ex. (2.) Given 4— 19a:=14— 21a: to find the value ofz. 
Conditions, 4 — 19a:=14 — 21a:. 

Transposing, 21a:— 19a:=14— 4. 

Uniting, 2a:=10. 

Dividing, a:=5. 

Ex. (3.) Given 24a:— 12=240— 12a: to find the value of a:. 
Conditions, 24a; -12=240— 12a:. 

Transposing, 24a:-|-12a:=240+12. 

Uniting, 36a:=252. 

Dividing, ^ a:=7. 

Ex. (4.) Given 15a:+7a:— 10=12a:+90 to find the value of x. 

Conditions, 15a;+7a:— 10=12a;+90. 

Transposing, 15a:+7a:— 12a:=90+10. 

Uniting, 10a:=100. 

". Dividing, * a:=10. 



SIHPLB SQU^TIONS. 87 

Ex. (5.) Given 7a:+2a;=12a:— 36 to find z. 

Conditions, 7x'\-2z= 12a:— 86. 

Transposing and uniting, — 82:=:— 36: 

Dividing by —3, a:=12. 

Ex. (6.) Given 12a:— 3a;— 2a:=363 to find x. 

Conditions, 12a:— 3a;— 2a;=68. 

Uniting terms, 7a:=68. 

Dividing, a:=9. 

Ex. (7.) Given a:+|-f|=87 to find a:. 

X X 

Conditions, x+~r+-^=:S7. 

* 4 5 

Clearing of fractions, 20a:+5a:+4a:=1740. 

Uniting, 29a:=1740. 

Dividing, a:=60. 



Ex. (8.) Given a;— j+13=^40 to find ar. 

X X 

Conditions, a:— j-|-13=--{-40. 

Clearing of fractions, 4a;— a:+ 52=2a:+160. 
Transposing, 4a:— a:— 2a:=160— 52. 

Uniting, a:=108. 



Ex. (9.) Given |+^=^+22 to find x. 

Conditions, I+5=S+^^- 

Clearing of fractions, 12a:+5a;i^6a;+1320. 

Transposing, 12a:+5a:— 6a:=1320. 
Uniting, lla.=1320. 

Dividing, a:==120. 



88 KIT TO obxbnxbat'b alobbba. 

Ex, (10.) Given a;— 1+20=|+|+26 to find x. 

Conditions, . a:-y+20=:|+|+26. 

Clearing of fractions, 28a:— 4r+560=142:+7a:+728. 
Transposing, 28a:— 4a:—14a:— 7a;=728— 560. 

Uniting, 8a:=168. 

Dividing, ar=56. 

Ex. (11.) Given 3z+^+15=^41 to find x. 

^X X 

Conditions, 3j:+— +15=^+41. 

Clearing of fractions, 12a:+3a:+60=2a:4-164. 

Transpomng, 12a;+3a:— 2a:=164— 60. 
Uniting, 13a:=104. 

Dividing, a:=8. 

Ex. (12.)' Given a:— ^^i5=8 to find x. 
Conditions, x -^=8. 



Clearing of fractions, 6a:— 4a:— 8=48. 

Uniting, 2a:=56. 

Dividing, a:=28. 

Ex. (13.) Given 21+?^=^+?I=I? to find x. 

Conditions, 21+?^^=^-^^?!^^^ 

Clearingoffraotions, 336+3a:— 11 ==10a:— 10+776— 56a 
Transposing, 3a:+56a:—10a:= 776— 10+11— 336. 

Uniting, 49a:=441. 

Dividing, a:=s9. 



8IHPLB XQUATIONa. 89 

Ex. (14.) Given a: +-^^==.12-=^ to find x. 

Conditions, a:-j ^ =12 — . 

Clearing of fractions, 6a:4-9a;— 15=72— 4z+8. 

Transposing, 6a:+9a;+4a:=72+15+8. 
Uniting, 19a:=95. 

Dividing, a;=5. 

Er.(15.) Given 17:.-^-?^=20;r-^^-5 to 

find the value of ^. 

Conditions, m-^_^=20^-?^-5. 

Clearing of fractions, 

510a:— 50a;+40-48ar-24=600a:—45ar— 120— 150. 
Transposing, 

510x+45a;-50x— 48a:-600a:=:24-40-120-150. 
Uniting, — 143ar=— 286. 

Dividing by —143, a:=2. 

Ex. (16.) Given 9a:-^+^^=12a:-^^ to 

find X. 

Conditions, 9a:— =i+?^=12a:-^^-13. 

Clearing of fractions, 

108a:-6a:+6+8x— 8=144a:— 15a:+21-156. 
Uniting, &c., — 19a:=— 133. 

Dividing by —19, a:=7. 

Ex. (17.) Given a:+|4-|+|+|=2a:+17 to find x. 

Conditions, a:+|+|+|+|=2a:+17. 

Clearing effractions and uniting, 137a:=120a:+1020. 

Transposing 137a:— 120a:=1020. 
Uniting, 17a;=1020. 

Dividing, a:=60. 

4 



40 KBT TO OBBBHLBAT'8 ALGBBBA. 



Ex. (18.) Given ^=h+e to find x. 



Conditions, 


X * 


Clearing of fiactions, 
Transposing, 


a=s:bx+cx. 
bx-{-cx:=a. 


Dividing, 


a . 
^'^b+c 



Ex. (19.) Given 8ar— 40=0 to find x. 
Conditions, 8a:— 40=0. 

Transposing, 8:2;=40. 

Dividing, a:=5. 

Ex. (20.) Given a+-=i+c-f— to find ar. 

1 d 

Conditions, • aH — =^b+c-\ — . 

* a; X 

Clearing of fractions, ax-^l=bx-^cx-^d. 

Transposing, ax—bx — cx=szd—l. 

Dividing, x= j — . 

a — — c 

Ex. (21.) Given a: g — ^4=— ^ f~+~5" ^ 

find X. 

^ ^.,. 3a:— 3 , . 20— a: 6a:— 8 , 4:c— 4 

Conditions, x g — H=— ^ ^ — ' — T"' 

Clearing of factions, 

70x-42a:+42+280=700— 35a:— 60a:+80-j-56a:-56. 
Transposing, &c., 165a:— 98a;=780— 378. 
Uniting, 67a:=402. 

Dividing, a:=6. 

Ex. (22.) Given aa^+bx=z?nar+nx to find x. 
Conditions, aaP-{'bx=7n3!^-{-nx. 

Dividing by ar, ax-\-b=7nx-\'n. 

Transposing, aa:— 772a:=n— i. 

Dividing, a:=— ^^, 

a — m 
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Ex. (23.) Given ax+m=bz-{'n to find the yalue of x. 
Conditions, ax-^-m^sibx^n. 

Transposing, ax—hz=n-'m. 

Dividing, x= =-. 

a — o 

Sx X 

Ex. (24.) Given -; =»i— c to find the value of or. 

^ be 

Conditions, -j =m — c. 

c 

Clearing of fractions, Scx—bx=:bcm—b(^. 

^. .-. bcm — b(^ bc(m—c) 

Dmdrng, ^=___=^__. 

7x 3 

Ex. (25.) Given =lbx+n to find the value of ar. 

a m ■ 

Conditions, =15a:+7i. 

a m 

Clearing of fractions, lmx—Za=lba7nX'\-a7n'n. 

Transposing, 7«»a:— 15a?72a:=a»27i+3a. 

Ex. (26.) Given ^^ —=a—b to find the value of a:. 

^ be 

Conditions, — j =za— 3. 

c 

Clearing of fractions, ac^cx—^ab+bx^ssabc — b^c. 

Transposing, bX'^cx=z-^ac-\-4ab-{-abC'^b^c. 

^. .-. 4ai— flc+o^— i^c 
Dividing, x:= T ^i 



b-c 



(tx 



Ex. (27.) Given Vde^Zx — to find the value of a:. 
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Conditions, ■= \'de=2x — . 

— c e 

Clearing of fractions, a^ex+bdi^—cde^^Sbex—dcex—bd'^-cd. 

Transposing, a'cz— 3ica;4-3cca:=c^c^— Mc^— W+ct^. 

cde^'-bde^'^bd-j-cd 



Dividing, a;=- 



a'e+Zce^Zbe 



Ex. (28.) Given 6a; r — | ^ — =m+n ■ — to 

6 4 c 

find the value of ar. 

n j-x- »^ 4a:-fl , 2ar+2a . 2a:+2a 

Coi^ditions, ox ; 5 — =m+n ■ — . 

3 4 c 

Clearing of fractions, 

20bcx-'lQcx+iac+2bcx+2abc=i^bcm+UcnSbX'^Sab. 

Transposing, 223ca:— 16ca:+ Sbx=z4bcm+4bcn^Sab^iac—2abc. 

^bcm-^^tbcn — Sab—^ — 2abc 

" 22^^16c+8* • 

2&cm+ 23cn--4a5— 2ac— a3c 



Dividing, 

Reducing, x= 



113c-8c+43 



Ex. (29.) Given -^ 4^ ^^=5^-48-^^- 

21 2x 

to find the value of x. 



18 

Conditions, -^^g 4^ g^=5a:-48— ^^ j^-. 

Multiply by 86, 

?15£+5i?-i74--ll+3a;=180z--1728--39+3a:--42+4a:. 

Multiply by 13, 216x+648-2262-143+39x=2340a;- 22464 

-507+39a:-546+52z. 
Transposing and reducing, 255a:— 2431a;=2405— 24165. 
Dividing by -2176, -2176a:= -21760. 

«=:10. 
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Ex. (30.) Given ^+1+^^=^^ to find the value 

ofz. 

„ ,,,. 4a;+3 7^-29 8a:+19 

Conditions. _^+_^=___. 

Multiplying by 18, Sx+Q | ^_^^ =8x+19. 

:, :, . 126a:— 522 -„ 
Transposing and reducing, , ^^^ =13. 

Multiplying by 5ar— 12, 12ac— 522=65a:— 156. 
Transposmg and reducing, 2:= 6. 

PROBLEMS IN SIMPLE EQUATIONS. 

Abt. 148. (p. 82.) 

Ex. (13.) Let X = first carriage ; bx = second carriage ; 
then, 6a; = the horse. 
Therefore, a;4-5a:+6a:=12a;=300. 

Dividing, x=s 25, value of the first carriage. 

Multiplying, 5a:=125, value of the second carriage 

" 6a:=150, value of the horse. 

Ex. (14.) Let 2; q= the age of the daughter. 
Then, 3a; = the age of the wife. 
And, 6a; = the age of the gentleman. 
Therefore, 10a:=120. 

Dividing, x= 12, daughter's age. 

Multiplying, 3a:= 36, wife's age. 

Multiplying, 6a: =: 72, gentleman's age. 

Ex. (15.) Let X = the sum given the second beggar. 
Then, 2a; = the sum given the first beggar. 
Then, 3a; = the sum given the third beggar. 
And, 5a; = the sum given the fourth beggar. 
Then, lla:=77 cents. 

Dividing, x= 7, given the second. ' 

Multiplying, 2a;=14, given the first. 

" 3a;=21, given the third. 

4# " 5a;=35, given the fourth. 
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Ex. (16.) Let z S3S oxen, and 2x =s cows. 

Then, 55x2+S2xS=$1428. 
And 65a;+64a:=$1428. . 

Reducing, 119a:=$1428. 

Dividing, a;=12 oxen. 

Multiplying, 2a;=24 cows. 

Ex. (17.) Let X =s a son's portion ; then 2:r = a daughter's ; 
and 6z q^ the wife's. 

Therefore, gxi+2x2i+6a:=$1872. 
And 3a;+4z+6a;=$1872. 

Collecting, 13x=$1872. 

Dividing, ar=144, a son's portion. 

Multiplying, 2ar=288, a daughter's. 

6a:=:864, the wife's. 

Ex. (18.) Let X = apples ; then 2x = oranges ; Qx = pears. 

Therefore, 5x«+3x25+?xBi=S2.24. 
Reducing, 32a:=224. 

Dividing, x=7, the apples. 

Multiplying, 2a:=14, the oranges. 

Multiplying, 6a:=42, the pears. 

Ex. (19.) Let a; = the less part, and 4a: == the larger. 
Then, a;+4a;=85. 

Uniting, 5a;=85. 

Dividing, a:=17, the less part. 

Multiplying, 4a:=68, the larger part. 

Ex. (20.) Let X = C's share ; a:+10 = B's ; and z+x+10 

..= A's. 

.Then, a:+(a;+10)+(a:-j-a:+10)=100. 
Reducing, 4x4-20=100. 

Uniting, 4a:=80. 

Dividing, a:=20, C's share. 

20+10=30, B's share. 

30+20=50, A's share. 
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Ex. (21.) Let 2: = A's share, and 1000— a; as B's. 
Then, x : 1000— a; : : 7 : 8. 

Multiplying extremes, Ac, 8a:=7000— 7a:. 
Transposing, 15a;=7000. 

Dividing, ar=466f , A's share. 

1000-466§=533^, B's share. 

Ex. (22.) Let x = the number. 
Then, |_6|4 

Clearing of fractions, 5a;— 96=32:. 
Transposing, &c., 2a:=96. 

Dividing, z=:48. 

Ex. (23.) Let 2: =:^ the days he labored ; 36—2: = the days 
he was absent. 

Then, 125x«— 50(36— x)=1700. 
Reducing, 1252;— 1800+50a:=1700. 
Collecting and transposing, 175a;=3500. 
Dividing, 2;=20, the days he labored. 

36—20=16, the days he was absent 

Ex. (24.) Let 2; = the gallons the cask contained. 
Then, a;-|-13=| 

Clearing of fractions, 62: — 22;— 78=32;. 
Transposing, &c., 2:=78 gallons. 

Ex. (25.) Let 2; = the larger part ; 30—2: = the less. 
Then, ^-6§=|(30-2;). 

Clearing of fractions, 62;— 60=120— 42:. 
Transposing and uniting, 102:=180. 
Dividing, a;=18, the larger. 

30—18=12, the less. 
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Ex. (26.) Let a: sss the larger, and 2;— 3 = the less. 
Then, a^— (a:— 3)»=51. 

Involving (ar— 3), a:>— (a:*— 6a:+9)=51. 
Transposing and uniting, 6a;=:60. 

Dividing, a;=10, the larger. 

10—3=7, the less. 

Ex. (27.) Let a; = the sum A pat in ; then 2a; s= the sum 
B put in ; and 3(a;4-2a;) sss the sum C put in. 

Then, a;+2a:+3(a:+2a:)=864. 

Collecting terms, 12a;s=864. 

Dividing, 3:=72, A put in. 

Multiplying, 2a;=144, B put in. 

Multiplying, 9a;=648, C put in. 

Ex. (28.) Let z = James* apples, and (44— a:) William's. 



Then, 
Multiplying, 


|(z+12)= 
2x+2i 
9 - 


=44-x-12. 
=32-a:. 


Clearing of firactions, 
Uniting terms, &c., 
Dividing, 


2x+24k= 

lLr= 

x= 

44-24= 


=288-9ar. 

=264. 

=24, James' apples. 

=20, Waiiam's. 


Or 


» 




Clearing effractions, &c., 
Uniting, &c., 
Dividing, 


z-12= 

&r-96= 

lla;= 

x= 

44—24= 


=|(44-x+12). 
=132-3a;+86. 
=264. 

=24, James'. 
=20, Waiiam'8. 



Ex. (29.) Let x = the larger, and 112— a: = the less. 
Then, 9 : 7 : : ar : (112— a:). 

Multiplying extremes, &c., 9(112— a:)=7ar. 
Multiplying, 1008— 9ar=7a:. 

Transposing, &c., 16a:=1008. 

Dividing, x=63, the larger. 

112—63=49, the less. 
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Ex. (30.) Let :r ss the greater'part, and 19 — x = the lees. 
Then, 3a:=4(19— x). 

Multiplying, 3a;=76— 4a:. 

Transposing, &c., 7a;s=s76. 

Dividing, ar=slOf , ihe greater. 

^ 19— lOf =8f , the lesa. 

Ex. (31.) Let 2 == the larger, and 24— a; the less. 
Then, ar+7 : (24— a:)+4 : : 4 : 3. 

Multiplying extremes, &c., 3a:-}-21=112 — 4ar. 
Transposing and uniting, 7a;=:91. 

Diyiding, a:==13, the larger. 

24—13=11, the less. 

Ex. (32.) Let a; = the larger, and (2—4) s= the less 
Then, 7a:=ll(a;-4). 

Multiplying, 7a:=lla; — 44. 

Changing terms, &c., 42;=344. 

Dividing, a;=ll, the larger. 

11—4=7, the less. 

Ex. (33.) Let x = the bushels of the first kmd, and (80— 2) 
= the bushels of the second kind. 

Then. 250^+^(80-^^210. 

Clearing effractions, 250a; +16000— 200a:=16800. 
Uniting terms, 50a:=s800. 

Dividing, ar=sl6 bushels, 1st kind. 

80—16=64 bushels, Snd kind. 

Ex. (34.) Let a; == his money. 
Then, a:— 1=96. 

Clearing of ftactions, 4a;— a;=384. 

Uniting terms, 3as=384, 

Dividing, a;s=128y the sum at first 
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Ex. (35.) Let x = the sum he had at first. 

Then, :,+|-40=tx|=^. 

Clearing of fractions, 10a:+5a:— 400=4a:. 

Uniting and transposing, ll2;=:400. 

Dividing; a:==36^. 

Ex. (36.) Let x = the pupils in the school ; then — study 

2a: 3a: .Zx %x 2x , ,^ „ , 

grammar; x — ^=-^; »^T^^T^^^"^ read; 10 spell.; and 

2a; 2x , . . 
f X-g-=oF study navigation. 

2a: 2« 2:c 

Therefore, . | +10+^=2:. 

Clearing of fractions, 14a;4-14a;+350+2a:=35a:. 
Uniting and changing terms, a;=70. 

X 21a: 
Ex. (37.) Let a; = the sum lent ; then ^+oa=-^ » amount 

21a: . 1 21a: 21a: . 21a: 4413: 



at the end of the first year. _+^X2o-^o^-400=400 ' 

441z "I — iilS — 
amount at the end of the second year. -TTTTr+oiiX 7777^== 

44I1: 441a: 9261a: 

loo +8000=^000 ' ^"'"^^^ ^* *^' '^^ ^^ *^' *^^"^ y^^"- 

Therefore, ^^« 15.25=2300. 

Clearing of fractions, 9261a:— 122000=18400000. 

Uniting terms and dividing, a;=2000. 

Ex. (38.) Let x = the sum left by his father. 

X 4a: 
Then, a?— — =-^, sum remaining. 

4a: 

~-4-124= his new estate. 
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Then, i(~^12i\=^+^= the sum lost 

/4* , ,„A /8a: , 248\ 4a; , 124 
(t+^^>-U+"3"J=I5+^= ««*»»« remaimng. 

||+l|f+274+864 

Collecting terms, &o., 12040=70:. 
Changing terms, &c., x=1720. 

Ex. (39.) Let o; := the money A had. 

_, 5a:-60 x 

Then, -^-=2- 

Clearing of fractions, 10a:— 120=5ar. 

Transposing, &c., 5a:=120. 

Dividing, x=2A. 

Ex. (40.) Let 2: = the sum he gave the yonngest son. 
Then, 2:-{~133 = the som he gave the second son. 
And 2a;-}-133 = the sum he gave the oldest. 
Hence, x+a:+183+2a?+138=1862. 

CoUecting, &o., 4a:=1862— 266. 

Reducing, 4r=:1596. 

Dividing, 2;=399, youngest son 

399+133=532, second son. 
399+532=931, oldest son. 
Hence he gave the youngest son $399, the second $582, and 
the oldest $931. 

Ex. (41.) Let X •= the dollars the purse contained. 
Then, -— 15=A's share. 

And ^+1S=zB'b share. 

27=C's share. 

Therefore, ~15 + j+ 13+ 27=a:. 

Clearing of fractions, 2a:— 60+x+52+108=±:4a:. * 
Collecting, &c., z=100. 
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Ex. (42.) Let a; bs iihe sum lent. 

Then, ar+~=:500. 

Clearing of fractions, 72:+3a:=3500. 

Collecting terms, 10a;=3500. 

Dividing, 2;= 350. 

Ex. (43.) Let x s= the yalne of tlie estate. 

Then, a:+|-760+600=2000. 

Clearing of fractions, 4a:+a;— 3040+2400=8000. 



Collecting terms, &c., 


5:i;±=8640. 


Dividing,* 


2:=1728. 


Ex. (44.) Let x — John's shillings. 




And x+M = James' shillings. 




Then, 


X x+M 




4 9 • 


Clearing effractions, 


9a;=4a:+160. 


Transposing, &o., 


5^=160. 


Dividing, 


a:=32, John's. 


82+40=72, James'. 


Ex. (45.) Let a: as the barrels bought. 




Then, 1+4 


s= barrels sold to A. 


And x^(^+a\J^^4: 


= barrels remaininfi". 



^ (f-*)-[*(H-']=''' 

. Subtracting, |— 1+4=20. 

Clearing of fractions, ar— 8+32=160. 

Uniting terms, &c., a:=136 barrels. 

Ex. (46.) Let ar = the number. 

Then, ^=^- 

Clearing effractions, a:— 7=30. 

«=37. 
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Ex. (47.) Let x =s the greater. 
And 44 — X = the less. 

Si* 

Then, _-6==f(44-a:). 

Clearing of fractions, 15a;— 120=528— 12a:. 

Uniting terms, 27a?=:648. 

Dividing, 2r=:24, the greater. 

44—24=20, the less. 

Ex. (48.) Let 2; s= the greater number. 
Then,. 43— a; =: the less nnmber. 

Therefore, 17-(43~a;)=?^. 

o 

•Subtracting, — 26-}-a;=-^^, 

o 

Cleiwring of fractions, — 78+3a;=a;— 20. 

Uniting terms, &o., 2a:=58. 

Diyiding, a:=29, the greater. 

43—29=14, the less. 

Ex. (49.) Let a: = the time the son would reap the fidd ; 
then, as Jones could reap the field in 10 days, it is evident he 
could reap ^ of it in one day. And, as he with his son could 
reap the field in 8 days, they would both together reap | of it in 
one day. 

Therefore^ i— "T:*Ty=i?tr field : 1 field : : 1 day : x days. 

X 

Multiplying extremes, &c., Zft^^-^' 

Clearing of fractions, a;=40 days. 

Ex. (50.) Let X 3== the number of shillings A must pay B. 
Then, as A could reap ^ of the field in one day, and A and B j 
of it in a day, it is evident B could reap \ — i==^ih ^^ ^^ ^^ ^^^ 
day, and four times -^^ of it in 4 days, = ^ of the field. 

Therefore, 1 : f : : 90 : a; 

a:=50 shillings. 
5 
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Ex. (51.) Let.ar = the value of the first horse. 
Then, ^{x^ZO)= — ~ — == second horse. 

Therefore, 5^+l^+80=3:c. 

Clearbg of fractions, 5a:+150+90=9a?. 

TJnitiBg terms, &c., — 4c=-7 240. » 

Dividing by —4, ar=60, first horse. 

4(60+30) =150, second horse. 
Hence the first horse is worth $60, and ihe second $150. 

Ex. (52.) Let a; = the whole sam lent. 
Then, .^x.05+^X.06=180. 

Clearing of fractions, &o., .15:K4~.8a;=:1440. 
Uniting terms, .45a:=1440. 

Dividing by .45, a:=3200. 

|(8200)=1200, at 5 per cent 
3200—1200=2000, at 6 per cent. 

Ex. (53.) Let x = the time A and B conld dp the work ; 
then, as A could do it in 12 days, and B in 10 days, A would do 
3^ and B -iV of it in one day. 



Therefore, tV+iV=J* : 1 


: : 1 day : x days. 


Multiplying extremes, &c.. 


60 • 


Clearing of fractions, 
Dividing, 


lla;=60. 

x=b^ days, A and B. 


Again, as A would do -j^j of it in one day, and C 4^ of it in 
a day; 

Therefore, iV+i^A ^^'^ • 1 ^^^^ • • ^ ^^J • ^ ^J^- 


Multiplying extremes, &c., 


24—"- 


Clearing effractions, 
Dividing, 


5a:=24. 
a;=4|, A and C. 
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Again, let a; £== the time B and C would do the work. As B 

would do -j^ of it in one day, and G ^ of it ; 

Therefore, i^+i=/^ work : 1 work ! : 1 day : x days. 

9a: 
Multiplying extremes, &o., W^^' 

Clearing of fractions, 9a;=40. 

Dividing, , a^=4|, B and C. 

Again, let x = the time A, B and O would do the work. As 
A would do ^ of the labor in one day, B ^, and C ^ of it ; 
Therefore, tt+-iV+i=T^ ^ori : 1 work : : Iday : z days. 

2>7x 
Multiplying extremes, &o., -^=1. 

Clearing effractions, 37a;=120. 

Dividing, x=3^. 

Ex. (54.) Let a: = the principal. 

Then, a;+a?X.10X4=780+780x.06x5. 

Collecting, &c., 1.4a:=1014. 

Dividing, • a;=724.28f . 

Ex. (55.) Let 2: = the time. 

Then, 500x8Xar=270x4x6. 

Multiplying, 40002:=6480. 

Dividing, *=1H years. 

Ex. (56.) Let 6a; = the number of leaps the greyhound 
must take. 

Therefore, 9a; = the number the fox takes at the same time. 
And 9a;-}-60 = the whole number the fox takes. 

Therefore, 3 : 7 : : 6a; : 9a:+60. 

Multiplying extremes, &o., 27a;+180=42a;. 

Changing terms, &c., 15a:=180. 

Dividing, a;=12. 

Multiplying, 6a?=72, greyhound. 

" 9ar=108, the fox. 

That is, the greyhound makes 72 leaps and the fox 108. 
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Ex. (57.) Let 5x =s the number of dollars the men reoeired. 
Then, 46 — bx = the number the women received* 
And 2: = the sum one man receiyed. 

And 8— a: s=s the sum one woman receiyed. 

Then, 56— 7ar=46— 5ar. 

Bj transposition, 2a;==10. 

Dividing, xss 5. 

Multiplying, 52r=:25, men received. 

And 46—25=21, women received. 

Ex. (58.) Let 2: = the value of the first &rm. 

Then, J(183+a:)= ^t-£= value of the second farm. 

And m^lS,J^. 

Clearing effractions, 10248+56:c+13176=117a;. 
Transposing and uniting, 6l2;s=:2S424. 

Dividing, :c=384, 1st &xm. 

J(183+384)=441, 2nd ferm. 

Ex. (59.) 1st. To find the posdtion of the second-hand. 

Let 2: s= the time and place of the minute-hand. 

Then, as the second-hand moves sixty times as fast as the 
minute-hand, it is evident it must have made one revolution of 
sixty seconds, and also sixty times or, = 602r, in order to be be- 
tween the hour-hand and minute-hand, and be equal distances 
between them ; and, as the seconds in any given distance are 
sixty more in number than the minutes, it is evident that 
60a;— 60s=: the time and place of the second-hand. 

And, as the hour-hand moves only ^ as fast as the minute 
hand, 

X 

Then, =^ = the time and place of the hour-hand. 

Now, by the question, the difference in time between the 
minute-hand and second-hand is equal to the time between the 
second-hand and hour-hand 
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Therefore, «— B^Da;— 60=60z— 60-r^. 

Clearing of fractions, 14272;=sl440 m.=:86400 seconds. 
Dividing, x=:QO^^ seconds. 

2nd. To find the position of the minute-hand. 

Again, let x s= the time and place of the minute-hand. Then 
it is evident the second-hand will have made one revolution of 
60 seconds, and will also have passed over siztj times as many 
seconds as the minute-hand has minutes. 

Therefore, 60:r— 60= the time and place of the second-hand. 
And, as the hour-hand, as we have before stated, moves ^ as 
fast as the minute-hand, 

X 

Then, ^o^^ ^® ^^^ ^^^ place of the hour-hand. 

As the space or time between the minute-hand and second- 
hand, by the question, is equal to the time between the minute- 
hand and hour-hand, 

Therefore, 6Ua:— 60— a:=a:— :^. 

Clearing of fractions, 720a:— 720— I2a:=12a;—ar. 
Uniting terms, 697a:=720 m.=r43200 seconds. 

Dividing, a;=61fff seconds. 

3d. To find the position of the hour-hand. 
Let a; = the time and place of the minute-hand. 

X 

— =z= the time and place of the hour-hand. 

- Xm 

And 60— 602:=s the time and place of the second-hand. 
It is evident, in this last case, that the second-hand has not 
performed one revolution. 

Therefore, a:-i^=^+60-60a;. 

Clearing of fractiq^s, 12ar—a:=a;+ 720— 720a:. 
Uniting terms, 730a:=720 m.=43200 seconds 

Dividing, a:=59iff seconds. 

6# 
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Ex. (60.) Let z = tlie mmiber. 
Then, ar+12— 54=144-32:. 

GoUectmg tenna, 6z:=:144— 12+54=186. 

x=31. 



fOHPLB ZQI7ATION8 OB THB nsSI BBQBXB, CONTAJMINa TWO UN- 
KNOWN TBBH8. 



Abt. 151. (p. 93.) 



£z. (6.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Multiplying (2) by 3, 

5. Subtracting, 

6. Diyiding, 

7. Multiplying (1) by 4, 

8. Multiplying (2) by 7, 

9. Subtracting, 
10. Dividing, 

Hence 2:=4, and y=3. 

Ex. (7.) 1. Conations, 

2. Conditions, 

3. Multiplying (1) by 3, 

4. Multiplying (2) by 7, 

5. Subtracting, 

6. Dividing, 

7. Multiplying (1) by 2, 

8. Adding (2) to (7), 

9. Dividing, 

Hence a:=5, and y=z2. 

Ex. (8.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Multiplying (2) by 3, 

5. Subtracting, 

6. Dividing, 



32r+7y= 33. 

2x+4y=z 20. 

6a:+14y= 66. 

6z+12y= 60. 

2y=: 6. 

y=z 3. 

12ar+28y=132. 

14z+282^140. 

2a:= 8. 

X=: 4. 



7x+2y=z 39. 

3a:— 4y= 7. 

21a:+6y=117. 

2l2:-28y= 49. 

34y= 68. 

y= 2. 

Uz+4y=: 78. 

17a:= 85. 

x= 5. 



6a:-3y= 27. 

4a:— 6y=— 2. 

12a:— 6y= 54. 

12a:-18y=-6. 

12y= 60. 

y= 5. 
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7. Multiplying (1) by 2, 

8. The (2), 

9. Subtracting (8) from (7), 
10. Dividing, 

Hence a;=7) and y=6, 

Ex. (9.) 1. Conditions, 

2. CoHditions, 

3. Multiplying (1) by 2, 

4. Multiplying (2) by 3, 
•5. Adding (3) to (4), 

6. Dividing, 

7. Multiplying (1) by 5, 

8. Multiplying (2) by 7, 

9. Subtracting (8) from (7), 
10. Dividing, 

Hence 2:=8, and ^=2. 

Ex. (10.) 1. Conditions, 

2. Conditions, * 

3. Multiplying (2) by 6, 

4. Subtracting (3) from (1), 

5. Dividing, 

6. Multiplying (2) by 8, 

7. Adding (1) to (6), 

8. Dividing, 

Hence a;=5, and y=7. 

Ex. (11.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Adding (2) to (3), 

5. Dividing, 

6. Multiplying (2) by 11, 

7. Subtracting (6) from (3), 

8. Dividing, 

Hence a;=8, and ^=12. 



12a:— 6y= 54. 

4a:— 6y==— 2. 

8a;=: 56. 

z= 7. 



7a:+3y=: 62. 

5ar— 2y= 36. 

14ar+6y=124. 

15a:— 6y=108. 

29z=232. 

xz= 8. 

35a:+15y=:310. 

35a:— 14y=252. 

29y= 58. 

y= 2. 



12a:+8y=:116. 

2a:— y= 3. 

12a:-6y= 18. 

14y= 98. 

y= 7. 

16a:— 82^= 24. 

28a:=140. 

a:= 5. 



ll:c+3y= 124. 

2x— 6y=— 56. 

22a:+%= 248. 

24a:=: 192. 

a:= 8. 

22a:-66y=— 616. 

722^ 864. 

y= 12. 



68 



1 KIT TO GBBBHLBAr'B 


ALGBBBA. 


Ex. (12.) 1. Conditions, 


9a:+4y= 58. 


2. Conditions, 


Sz+2y== 26. 


3. Multiplying (2) by 3, 


9z+Qy^ 78. 


4. Subtracting (1) from (3), 


2y= 20. 


5. Dividing, 


y= 10. 


6. Multiplying (2) by 2, 


6a:+4y= 52. 


7. Subtracting (6) from (1), 


2x= 6. 


8. Dividing, 


a:= 2. 


Hence x=2, and y=10. 




Ex. (13.) 1. Conditions, 


6a;+5y=112.* 


2. Conditions, 


8:c-2y= 80. 


3. Multiplying (1) by 2, 


12a;+10y=224. 


4. Multiplying (2) by 5, 


40a;-10y=400. 


5. Adding (3) to (4), 


52r;— 624. 


6. Dividing, 


x= 12. 


7. Multiplying (1) by 4, 


24a:+20y=448. 


8. Multiplying (2) by 3, 


24a:— 6y=240. 


9. Subtracting (8) from (7), 


26y=208. 


10. Dividing, 


y= 8. 


Hence ar=:12, and y— 8. 




Ex. (14.) 1. Conditions, 


7«-2y=-6. 


2. Conditions, 


2x+2y= 24. 


3. Adding (1) to (2), 


9z= 18. 


4. Dividing, 


a:= 2. 


5. Multiplying (4) by 7, 


7z= 14. 


6. Subtracting (1) from (5), 


2y= 20. 


7*. Dividing, 


y= 10. 


Hence x=2, and y=10. 




Ex. (15.) 1. Conditions, 


6x+lly== 115. 


2, Conditions, 


8a:-22y=-30. 


3. Multiplying (1) by 2, 


12a:+22y= 230. 


4. Adding (2) to (3), 


20a:= 200. 


5. Dividing, 


a:= 10. 
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6. Multiplying (1) by 2, 


12ar+22y=:230. 


7. Multiplying (5) by 12, 


12:c=120. 


8. Subtracting (7) from (6), 


22^»:110. 


9. Dividing, 


y= 5, 


Hence a:=10, and y=5. 




Ex. (16.) 1. Conditions, 


2x+Sy= 47. 


2. Conditions, 


10a:-12y=-62. 


3. Multiplying (1) by 4, 


Sx+12y=: 188. 


4. Adding (2) to (3), 


182:= 126. 


5. DiTiding, 


* x== 7. 


6. Multiplying (1) by 5, 


10a:+15y=: 235. 


7. Subtracting (2) from (6), 


27y=: 297. 


8. Dividing, 


V= 11. 


Hence a;=:7, and ^=11. 




Ex. (17.) 1. Conditions, 


!-!-»• 


2. Conditions, 


!+!=«■ 


3. Clearing of fractionSi 


8ar-2y= 0. 


^^ c( cc ct 


Sx+2y=: 72. 


5. Adding (3) to (4), 


6z= 72. 


6, Dividing, 


x= 12. 


7. Subtracting (3) from (4), 


4y= 72. 


8. Dividing, 


y= 18. 


Hence the value of a:=12, and y=rl8. 




Ex. (18.) 1. Conditions, 


5 J'-"- 


2. Conditions, 


x+|= 37. 


3. Clearing of fractions, 


3a:— 5y= 55. 


4. " <* and multiplying by 


'5,25x+5jr=925. 


5. Adding (3) to (4), 


28x=960. 


6. Dividing, 


z=z 85. 



eo 
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7. Multiplying (3) by 5, 

8. Multiplying (2) by 15, 

9. Subtracting (7) from (8), 
10. Dividing, 

Henoe the values of a:=35, and y= 


151— 25y= 275. 

15iE-f%= 555. 

28;^= 280 

y= 10. 

10. 


Ex. (19.) 1. Conditions, 


4r 2y_ 
7 8 ^ 


2. Conditions, 

3. Multiplying (1) by 21, 

4. Multiplying (2) by 2, 

5. Adding (3) to (4),- 

6. Dividing, 

7. Multiplying (2) by 12, 

8. Subtracting (3) from (7), 

9. Dividing, 

Hence the values of 2=28, and yssz 


a:+7y= 175. 

12a;— 14y== 42. 

ac+l4= 350. 

14z= 392. 

1= 28. 

12z+84y=2100. 

98y=2058. 

y= 21 

21. 


Ex. (20.) Given - 


^3ar+3y=126. 


to find ihe value of:; and y. 


1. By the first condition. 


8 9= ^^• 


2. By the second condition, 

3. Multiplying the 1st by 72, 

4. Multiplying the 2d by 21, 

5. Subtracting the 3d from the 4t 

6. Dividing, 

7. Substituting 18 for ^ in the 3d 

8. Transposing, &o., 

9. Dividing, 


Bx+Zy= 126. 

63a;-8y=136S. 

6aE+63y=2646. 

h, 71y=1278. 

y= 18. 

eac- 144=1368. 

63a;=1512. 

x= 24. 


Ex. (21.) Given - 


\lix^- 38 
^ ar+12ys=146 


to find the value of x 



hady. 
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1. Bj iihe first condition, 

2. By the second condition, 
8. By transposition, 
4. By sobstitating the value of a; in the 3d, 



14a;+^= 88. 

x+12y= 146 
z=146-.12y. 



5y 



5. Beducing, &c., 

6« Clearing of fractions, 

7. Transposing, &c., 

8. Dividing, 

9. By substitation. 



14(146-12^)+:^== 38. 
88. 



2044-1682^+^== 



12264-1008y+5y= 228. 

1003^=12036. 

y= 12. 

:r=146-.144= 2. 



Ex. (22.) Given 
and^. 



7y_ 



|+3y= 134 



to find the value of z 



1. First condition, 

2. Second condition, 

3. Multiplying (1) by 70, 

4. Multiplying (2) by 40, 

5. Subtracting (3) from (4), 

6. Dividing, 



X 7y_ 
7 10""" 



-20. 



|+3y= 134. 

10a:-4%=-1400. 

10a:+120y==5360. 

169y=6760. 

«/= 40. 



7. By substituting the value of y in (4), 10a:+4800=5360. 

8. Transposing, &c., a:= ' 56. 

Ex. (23). Given \ ^+^=^ ) to find the value of z and y. 
^ ( mz+ny=sd ) 



1. First condition, 

2. Second condition, 

3. Multiplying (2) by a, 

4. Multiplying (1) by w, 

5. Subtracting (4) from (3), 

6. Dividing, 



aZ'\'bys=:c. 
mx-\-ny=zd, 
maZ'}-any=:ad. 
maz-\'Why'=^7nc, 
any — mhy^ad—mc. 
ad — mc 
an-'-'inb 
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7. Mnltiplying (2) by b, 

8. Multiplying (1) by n, 

9. SobtractiDg (8) from (7), 

10. Dividing, 



hnx+hiy^bd. 

anx-\'bny=cn. 

bfnX'^(t'nx=s:hd~—C7U 

hd — en 
a:==r . 

WW— ATI 



Ex. (24.) Given 



a h 



1. First condition, 

2. Second condition, 

B. Clearing (1) of fractions, 

4. Clearing (2) of friictions, 

5. Mnltiplying (3) by rf, 

6. Mnltiplying (4) by ^, 

7. Subtracting (5) from (6), 

8. Dividing, 

9. Multiplying (3) by c, 

10. Multiplying (4) by <z, 

11. Adding (9) and (10), 

12. Dividing, 



to find the value of a; and y. 



« V 
a b 

X . y 

bz^ay=abm, 

dx-i-cyz=:cdn. 
bdx^ady=sabdm, 
bdx+bcy=bcdn, 
ady-\-bcy=:bcdn—'ahdm. 
bcdn — ahdn 
^" ad+bc ' 
bcx — acy^ssahcm, 
adx-\-acy=iacdn, 
adX'{'bcxs=abcm'{'acdn, 



x^ 



abcm+acdn 



ad-{-bc 



Ex. (25.) Given 



value of a: and y. 

1. First condition. 






to find the 



2. Second condition, 

3. Clearing (1) effractions, Ac, 2a:— y=s 80. 



1-12=1+8. 
^+^+1-8=^+27. 
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4. Clearing (2) of fractions, &o., 47a:— 18^=2100. 

5. Multiplying (3) by 18, 36a;— 18y=1440. 

6. Subtracting (5) from (4), lla;= 660. 

7. Dividing, ars= 60. 

8. Substituting the value of a: in (3), 120— 7^= 80. 

9. Transposing, &o., ^=s 40. 



8IMFLB EQUATIONS, GONTAININO TWO OB MOBB UNKNOWN TXBM8. 

Am?. 152. (p. 97.) 

Ex. (3.) Given 2 } 6a:+2y+32r=45 \ ^ ^.^^^ 
3(4a:+3y- z=Zl) ^' 2^ ^^^ ^• 

Subtracting twice the first from the second, and we have 

4. 4y+7z=:^b. 
Subtracting twice the second from three times the third, 

5. 5y— 9z=3. 

Subtracting four times the fifrh from five times the fourth, 

6. 71z=213. 

7. z= 3. 
Substituting for z its value in the fourth, 

8. 4y+21=45. 

9. y= 6. ^ 
Substituting for y and z their valued in the third, 

10. 4r+18-3=31. 

11. a:== 4. 



1/ 8a:-92^-7z==-36 
Ex. (4.) Given 2 ) 12a;— y^Bz= 36 

3 ( 6a;— 2y— ^= 10 
Subtracting three times (1) from twice (2), 

4. 25^+15^=180. 

5. by+ Bz=z 36. 
Subtracting four times (3) from twice (2), 

6. 6y-2z=32. 
6 



to find the values 
of a;, y and z. 






9C " T?= 49. 

liX y= 7. 

SttWtitetla^ ftr y mal £ tlfc^ t&I«s in (1), 
II* Tx-f ±S— 6=7S, 

li 7x=5e. 

IS. X=:8. 

Ex. (60 GiToi 2 ) x+z^=£25 > tofindthcTaliifisof z,yandjr. 

Subtraoting (2) from (1), 

4. y-r=5. 
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Subtractmg (4) from (3), 

6. z^ 5. 
Sobstitnting for z its Value in (3), 

7. y+5=15. 

8. y=10. 
SubstitatiDg for y its v&lae in the (1), 

9. ar+10=30. 
10. ar=20. 



Ex. 



1 i &r-4y=24- z ) 
(7.) Given 2 j 6z+ y= z+84 [ *^ 



find the values of x^ 
^andz. 



3^ a:+80=3y+4z 
Subtractmg three times (1) from four times (2), 

4. 16y-7z=264. 
Subtracting (2) from six timed (3), 

5. l%+23z=564. 
Subtracting nineteen times (4) from sixteen times (5), 

6. 501z=4008. 

7. iP=8. 
Substituting for z its value in (4)', 

8. 16y=264+56=320. 

9. y=20. 
Substituting for y and z their values in (1), 

10. 8a;-80=:24— 8. 

11. 8a;=:96. 

12. a:=12. 



Ex. (8.) Given 2 



l-?=23 



2^3 4 

3 4^2 
U^2 3 ' 



4. Clearing effractions, 

5. Clearing of fractions, 



to find the values of x^ 
y and z. 



62;+4y— 3z=276. 
4x— 8y+6rs=144. 



^ii^Lf^ »gfng iiir^j" Girge ^zntss '^ jrjm. nT-Tiram cbbs (8), 



Ex. (9.) GiTcn ^ 
3 



:E«^ x-f-2^- r=-22> 



tofiadtlieTiJaeB 
rf«. X, 3f, r. 



4r— y-f ar=35 

4a-f3;r— 2y =a9 

^.ai ^-4y-f2r=46 

Subtract dizee times (3) from four times (1), 

5. — 5z+14y— 4z=31. 
Subtract the (3) from twice (4), 

6. — 3x+l()y+4r=73. 
Add three times (2) to fixir times (6), 

7. 37y+25z=397. 
Add iiye times (2) to four times (5), 

8. 51y-z=299. 
Subtract thirty-seven times (8) from fifty-one times (7), 

0. 1312z=9184. 

10. z=7. 
Bubiitituting for z its value in the (8), 

11. 61y— 7=299. 

12. Uniting termsi 51^=806. 
18. y«:6. 
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Substitatiiig for y and z their values in (2), 

14. 4a:-6+21=35. 

15. Uniting terms, Axz=s20. 

16. a;= 5. 
Substitating for y and z their values in ^3), 

17. 4w+15— 12=19. 

18. Uniting terms, 4u=:16. 

19. u= 4. 



JK^VATIONS OF THE VIBST DEGSEB, CONTADHNQ SEVERAL UNKNOl^fN 
QI7AI7TITIE8. 

Pboblems. (p. 98.) 
Ex. (1.) 1. Conditions, A+^^=bb. 

2. Conditions, jB+^i^=:50. 

3. « C+^=50. 

Clearing of fractions, 

4. 2A+ B+ C=110. 
6. A+ZB+ C=150. 

6. A+ 5+5C=250. 

7. Subtracting (4) from twice (5), 5JB+C=:190. 

8. Subtracting (5) from (6), — 2JB+4C=100. 

9. Adding twice (7) to five times (8), 22C==880. 

10. Dividing, C=: 40. 

11. Substituting for C its value in (7), 55+40=190. 

12. Reducing, 55=150. 

13. Dividing, B= 30 

14. Substituting for B and C their values in (5), 

^+90+40=150. 

15. Collecting terms, Az=s, 20 
Hence A had $20, B $30, and C $40. 

6^ 
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Ex. (2.) Let the prices of the sugar = x, ^ and z. 

1. Then, Bz+iy+2z= 60. 

2. " 4z'\-y+bz= 59. 

3. And x+10y+^z= 90. 

4. Subtracting three times (2) from four times (1), 

13y-T7z= 63. 

5. Subtracting (2) from four times (3), 8%+72r=r301. 

6. Adding (4) and (5), 52^=864. 

7. Dividing, y= 7. 

8. Substituting for y its value in (4), 91—72:=: 68. 

9. Transposing, 7z= 28. 

10. Dividing, z= 4. 

11. Substituting for y and z their values in (3), 

ar+70+12= 90. 

12. Uniting terms, 2;= 8. 
Hence the price of the first quality is 8 cents per lb. ; the 

second, 7 cents; the third, 4 cents. 

Ex. (3). Let z = best horse, y = the worst horse, and z 
SB the harness. 

1. Then, z+y+z=120. 

2. " y+z= 2a:. 

3. And z+z=^ Zy. 

4. Subtracting (2) from (1), ar=:120— 2z. 

5. Transposing, &c., 5:= 40. 

6. Subtracting (3) from (1), 2^=120— 3y. 

7. Transposing, &c., y= 30. 

8. Substituting the values of a; and y in (1), 

40+30+z=120. 

9. Transposing, &o., 2= 50. 

Hence the value of worst horse is $30, the best horse $40, 
and the harness $50. 

Ex. (4.) Let a;, y and z = the three numbers. 
1. Then, a:+^=34. 
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"2. Then. y+'-±^-. 


=34. 


3. And 2+*4 ^= 


=34. 


Clearing of firaoUons, ve have 




4.> 


2x+y+z= 68. 


5. 


a:+3jr+«=102. 


6. 


»4-y-f-4?=136. 


7. Subtracting (4) from twice (5), 


6y+z=136. 


8. Subtracting (6) from (6), 


-%+8z= 34. 


9. Adding twice (7) to five times (8), 


172=442. 


10. Dividing, 


2= 26. 


11. Substituting for z its value in (7), 


5y+26=136. 


12. Transposing, 


52^=110. 


13. Dividing, 


y= 22. 


14. Substituting for y and z their value in 


(6). 


3 


:+22+104=136. 


15. Transposing, &o.. 


z= 10. 


Henoe the numbers are 10, 22 and 26. 





Ex. (5.) Let the three digits be represented by (x—y), x, and 
(x-j-y) ; then the nxmiber will be 100(1— y)+10a;+a;+y=lllaf 
-99y. 

1. Therefore, 111^=41. 

3a: 

T 

2. Clearingof fractions, 74a:— 66y=:41a;. 

3. Transposing, 33a;=66y. 

4. Dividing, x= 2y. 

5. Again, Ilia:— 9%4.396=100(a:+y)+10a:+a:— y, 

6. llla;-99y+396=100a:+100y+10a:+a:-y. 

7. Eeducing, 198y=396. 

8. Dividing, y= 2. 

9. Substituting for y its value in (4), 

x= 4. 
4—2=2, first digit; 4, second digit; and 4+2=6, the third 
di^t ; and the number is 246. 
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Ex. (6.) Let X = bushels of wheat, and y = bushels of lye. 

1. Then, 7j:=4y+3. 

2. And X : y : : 3 : 5. 
8. 3Ialtipljing extremes, &c., bx=^. 

4. Multiplying (1) by 5, 35j:=20y+15. 

6. Multiplying (8) by 7, 35z=21y, 

6. Subtracting (5) from (4), &c., ^^=15, lye. 

7. Substituting for y its value in (8), 5z=45. 

8. Dividing, x= 9, wheat 
Henoe there are 9 bushels of wheat, and 15 of rye. 

Ex. (7.) Let X = the property of A, and ^ = the property 
ofB. 

1. Then, 7a:+|=990. 

2. And 7y+y=510. 

Clearing the terms of fractions, we have 

8. 49a:+2^=6930. 

4. And a:+492^=3570. 

6. Subtracting (3) from forty-nine times (4), 

24002^=168000. 

6. Dividing, 2^=70. 

7. Substituting for y its value in (3), 49^+70=6930. 

8. Transposing and dividing, a;=140. 
Hence A's property is $140, and B*s $70. 



s. (8.) Let z = A's age, and y = 


B's age. 


1. Then, 


jr~+5= 6. 


2. And 

3. Clearing of fractions, 

4. " << « 

5. Subtracting twice (3) from (4), 

6. Dividing. 


7y— a;4-35=i 42. 

14y+280= bx. 

8z=s294. 

zs 98. 
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7. Substituting for x its yalue in (3), 7y— 98+35= 42. 

8. Eeducing tenns, 7y=sl05. 

9. Dividing, y:s= 15 

Hence A's age =s 98 years, and B's age = 15 yeais. 
Ex. (9.) Let ^ = the fraction. 

y 



1. Then, 




y 


2. And 




y+i *• 


3. Clearing of fractions. 




8z+3=y. 


4. « « (( 




4a:=y-|-l. 


5. Subtracting (3) from (4), 




z— 8=1. 


6. Uniting terms, &c., 




«=4. 


7. Substituting for x its value ii 


t(3), 


12+3=y. 


8. Transposing, &c.. 




y=15. 


Hence the fraction is -^^ 




, 


Ex. (10.) Let X ss A's age, and 


y = B'« 


lage. 


1. Then, 




I ''~^- "5 


2. And 




I 2 

* 5 3" 



3. Clearing effractions, 2a;— a;+y= 60. 

4. " « « 15y— 3x— 3y= 5a:. 

5. Adding one times (4) to eight times (3), 20^=400. 

6. Dividing, ^ y= 20. 

7. Substituting for y its value in (3), a;4-20=: 50. 

8. Transposing, &c., 2:= 30. 
Hence A's age = 30 years, and B's =3 20 years. 

Ex. (11.) Let X = the larger number, and y ss the less. 

1. Conditions, 4(a:+y)— ^^= 62. 

2. " (a;+y)-(a:-y)= ^. 
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3. Clearing of fractiwis, 16a:+16y— a:+y=248. 

4. Uniting terms, 15a;+17y=248. 

2x 

5. Uniting tenns of (2), 2y== -5-. 

o 

6. Clearing of fractions, 6^= 2x. 

7. Addingfifteentimes(6)totwice(4), 124^=496. 

8. Dividing, y= 4. 

9. Sabstituting for y its value in (6), 2x= 24. 
10. Dividing, x= 12. 

Therefore, 12 = the larger number, and 4 = the less. 

Ex. (12.) Let X = A's monej, y = B's money, and z = C'8 
money. 

1. Then, by conditions, a;+100=y-{"^« 

2. " " " y+100=2(a;+z). 

3. " " « 2:+100=3(a:+y). 

4. Adding twice (1) to (2), 300=y+4z. 

5. Adding three times (1) to (3), 400=%+2z. 

6. Subtracting half (5) from thrice (4), 700=112:. 

7. Transposing and dividing, 2:= 63^. 

8. Substituting for z its value in (5), 400=6^+127^- 

9. Transposing, &c., 6^=272^^. 

10. Dividing, y^ Abfy. 

11. Substituting for y and z their value in (1), 

a;+100=45TVf63A- 

12. Unitbg terms, &o., a:=9^. 

Hence, first man's money, $9^; the second, $45^; the 
third, $63^. 

Ez. (13.) Let rr, y and z =s their respective ages. 

1. Then, by conditions, a:4-y+z=90. 

2. " « . « (x+z)— y=30. 



3. " ** '< 


{x+y)-z= |. 


4. Subtracting (2) from (1), 
5« Dividing, 


2y=60. 
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6. Subtracting (3) from (2), 2z---2y=Z0~. 

7. Multiplying (6) by 4, 8z— 8y=120— z. 

8. Transposing, &o., (7), 9j?— 8y=120. 

9. Substituting for y its value in (8), 9^—240=120. 

10. Transposing, 9z=360. 

11. Dividing, 2r^= 40. 

12. Substituting for y and z their values in (1), 

a;+30+40= 90. 

13. Collecting terms> &c., xss 20. 

Hence A's age 20, B's 30, and C's 40 years. 

Ex. (14). Let tffy Xf y, z, represent their estates respectively. 

1. Then, by conditions, tt7+a:+y+z=14000. 

2. " « « 2w+3a:+s+|=16000. 

3. » « " w+2a:+2y+^=18000. 

4. « " « |4^|4.£= 4000. 

5. Subtracting ten times (2) &om twenty times (3), 

10z+35y+6z=:200000. 

6. Subtracting ten times (2) from twenty times (1), 

— 10a;+15y+18z=120000. 

7. Subtracting sixty times (4) from thirty times (3), 

40a;+45y=300000. 

8. Multiplying, (6) by 4, — 40x+60y+72z=480000. 

9. Adding (7) to. (8), 1052^+72;?=780000. 

10. Adding (5) to (6), 502^+24z=320000. 

11. Subtracting (9) from three times (10), 45y=180000. 

12. Dividing, y= 4000. 

13. Substituting for y its value in (10), 

200000+24z=320000. 

14. Transposing, &c., z= 5000. 

15. Substituting for y its value in (7), 40a;+180000=300000. 

16. Transposing, &c., x=s 3000. 
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17. Substituting for x, y, z, iJieir values in (1), 

w?+3000+4000+5000= 14000. 

18. Transposing, &c., «?= 2000. 
Hence A's estate $2000, B's $3000, C's $4000, and D's $5000. 

Ex. (15.) Let the four numbers be represented by w, «, y 
and z, respectively. 

1. Then, by conditions, «^+o= ^'^• 

2. " " « ^+1= ^^^• 

3. " " " y+2r= 5^5' 

4. " " " 1+^"^ *^^'^' 

5. Clearing of fractions, 2w-{-x= 714. 

6. " " " 3x4-2/= 1428. 

7. " " " ^y+z= 2380. 

8. " " " «?+5z= 3570. 

9. Subtracting (5) from twice (8), — a:+102:= 6426. 

10. Adding (6) to three times (9), y4-30z=20706. 

11. Subtracting (7) from four times (10), 119z=80444. 

12. Dividing, z= 676. 

13. Substituting forz its value in (7), 4y+676= 2380. 

14. Transposing, &c., y=z 426. 

15. Substitutmg for y its value in (6), 3:c+426= 1428. 

16. Transposing, &c., x= 334. 

17. Substituting for x its value in (5), 2tt;-j-334= 714. 

18. Transposing, &c., w= 190. 
Hence the four numbers are 190, 334, 426, and 676. 

Ex. (16.) Let rr = the length of the field, and y = its 
breadth. 

1. Then, xXy=^= the contents of it. 

2. '^^j^xr¥^=xy+by+4:X+20. 
8. By condition, a:2^+240=a:3/-f 5y+4a;-|-20. 
4. Transpoang, &c., 5y-{-4x=220. 
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5. Again, 'a:— 4Xy— &=^y— 4y— 5a:-f20. 

6» Then, by conditions, xy — 210=a:y— 4y— 5x-f-20. 

7. Transposing, &c., 4y+5ar= 230. 

8. The (4), 52/+4x= 220. 

9. Multiplying (7) by 5, 20y+25x==1160. 

10. Multiplying (8) by 4, 20y+16x= 880. 

11. Subtracting (10) from (9), ^ 9a:= 270. 

12. Dividing, x^ 80. 
18. Substituting x for its value in (8), 5^+120= 220. 
14. Transposing, &c., ^=s 20. 

Therefore the length of the field is 80 rods, and its breadth 
20 rods, and it contains 600 square rods. 

Ex. (17.) Let X = the price of wheat per bushel, in diillingB, 
and y =;= the price of the barley. 

Hen, — s= the number of bushels in the second offer. 

X 

1. Therefore, 12ar=8y4-56. 

2. And ?^Xy=125. 

8. Therefore, 8y=: Sz. 

4. And 12a;=: 52r+56. 

5. Transposing, 7a;= 56. 

6. And a;=3 8. 

7. Therefore, y= 5. 

The prices of wheat and barley per bushel were 8 and 6 
shillings respectively. 

Ex. (18.) Let X = oxen, and y = cows. 

1. Conditions, a:+y=:89. 

2. " a:— 4— 7=3^— 20. 

3. Uniting terms, a;— y=— 9. 

4. Subtracting (3) from (1), 2y=98. 

5. Dividing. y=49. 

6. Substituting for y its value in (1), a:-}-49=89. 

7. Transposing, &c., a:=40. 

There were 40 oxen and 49 cows. 

7 
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Ex. (19.) Let X = A's tarkejB, and y = B's turkeys. 

1. Then, a;+5=y— 5. 

2. And a:— 15=^(y+15). 

3. Clearing effractions, Tx— 105=3y+45. 

4. Multiplying (1) by 7, &c., 7a;+70=7y. 

5. Subtracting (4) from (3), &o., 4y=220. 

6. Dividing, y= 55. 

7. Substituting for y its value in (1), :c+5=55— 5. 

8. Uniting terms, &c., 2;=45. 
A bad 45, and B 55 turkeys. 

Ex. (20.) Let a: = the larger, and y = the smaller number. 

1. 1st condition, q+Z~ ^^' 

2. 2d condition, ?— 1= 6. 

4 

3. Clearing effractions, and multiplying by 3, 12a:-f %=900. 

4. « " « " 2, 12a;— 82^=288. 

5. Subtracting (4) from (3), 17y=612. 

6. Dividing, y= 36. 

7. Substituting for y its value in (3), 12a:+324=900. 

8. Dividing, x= 48. 
Hence the numbers are 48 and 36. 

Ex. (21.) Let a; = the numerator, and ^ s= the denominator. 



1. Then, by conditions, 




^+5-2 

y 


2, And " " 




y+ii *■ 


3. Clearing of firactions, 




x+b=2y. 


4, » <i << 




2x=y+fi. 


5. Subtracting (4) &om twice 


(3). 


10==3y-2, 


6. Connecting terms. 




12=3y. 


7. Transposing, &c., 




y=4. 


8. Sabstitating for y its valae 


in (3), 


a;+5=8. 


9. Bedodng, 




a:=3. 


Hence the fraction is f. 
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Ex. (22.) Let x = B's age, and y = C's age. 

1. Then, by conditions, -I— =:y — 3. 

2. And " « . a;— 3=y+3. 

3. Multiplying (1) by 2, a:+3=2y-6. 

4. Subtracting (2) from (3), 6=y— 9. 

5. Transposing, &c., ^=15. 

6. Substituting for y its value in (2), a;— 3=15+3. 

7. Transposing, &c., a:=21. 
Hence B's age 21, and G's age 15 years. 

Ex. (23.) Let x = first number, and y = second number. 

1. By first condition, _-|-^= I55. 

2. By second condition, — — 1= 5j^. 

3. Clearing of fractions, ^x-\-9y= 188, 

4. " " " 21a:— 4y= 162. 

5. Subtracting eight times (4) from twenty-one tunes (3), 

221^=2652. 

6. Dividing, y= 12. 

7. Substituting for y its value in (3), 8a:+108= 188. 

8. Transposing, &c., a:= 10. 
Hence the numbers are 10 and 12. 

Ex. (24.) Let x = the larger part, and y = the smaller part 

1. Then, by conditions, x-^y= 50. 

2. And " « -8-=-|-' 

3. Clearing of fractions, &c., (2), 9a:— 16y= 0. 

4. Nine times (1), 9a:+9y=450. 

5. Subtracting (3) from (4,, 252^=450. 

6. Dividing, y= 18. 

7. Substituting for y its value in (1), a:-f-18=s 50. 

8. Transposing, &c., a:= 32. 
Hence the larger is 32, and the smaller 18. 
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Ex. (25.) Let y =s- the man's age, and a; = his wife's. 

1. Then, by conditions, a; : y : : 3 : 4. 

2. Multiplying extremes, Ac, 4x=%, 
8. By conditions, x+12 : y+12 : : 5 : 6. 

4. Multiplying extremes, &o., 6a:+72=5y+60. 

5. Multiplying (4) by 2, 12a;+144=10y+120. 

6. Multiplying (2) by 3, 12a;=9y. 

7. Subtracting (6) from (5), 144= y+l20. 

8. Transposing, &o., ^=24. 

9. Substituting for y its value in (2), 4a:=72. 
10. Dividing, a;=18. 

Hence the man's age is 24, his wife's 18 years. 

Ex. (26.) Let a: = the days he labored, and y = the days 
he was absent. 

1. By conditions, x+y= 10. 

2. « « 12a:— 8y= 40. 

3. Multiplying (1) by 12, 12a:+12y=120. 

4. Subtracting (2) from (3), 20y= 80. 

5. Dividing, y= 4. 
i3. Substituting for y its value in (1), a:+4= 10. 
7. Transposing, &c., a?= 6. 

Hence he labored 6 days, and was absent 4 days. 

Ex. (27.) Let a: = the price of the chaise, and y = the 
price of the horse. 

1. Then, by conditions, x+y= 208. 

4ar 2y 
J. 7— 3. 

3. Clearing effractions, 12ar= 14y. 

4. Multiplying (1) by 12, 12a:+123^2496. 

5. Subtracting (3) from (4), 26y=2496. 

6. Dividing, y= 96. 

7. Substituting for y its value in (1), a:-{-96= 208. 

8. Transposing, &c., a;= 112. 
Hence the chaise cost $112, and the horse $96. 
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Ex. (28.) Let 2z = the sum A lost, and x = the sum B 
]ost. 

1. Then, bj conditions, — s — =96— x. 

2. Clearing of fractions, 240— 2a;=288— 3a; 

3. Transposing, &c., a;=48. 

4. Multiplying, 2z=96. 
Hence A lost $96, and B lost $48. 

^Ex. (29.) Let x = the time A would finish the work. 

As A and B would complete the work in 6 days, haying 

already labored 4 days, it is evident that in one day they would 

do ^ of the work. 

And as B could finish it in 16 days, he would in one day do 

^ of the remaining labor. 

Therefore, A would do ^— iV= A of it in one day. 

And -^^ work : 1 work : : 1 day : x days. 

bx 
Multiplying extremes, &c., To=^' 

Dividing, &c., «=9f days. 

Hence A would finish the work in 9f days. 

Ex. (30.) Let X = the first kind of grain, 40— a; = the 
other kind. 

1. Then, by conditions, 60Xa:+90(40— a:)=40x80. 

2. Eeducing terms, 60^:+ 3600— 90a:= 3200. 

3. And 302:= 400. 

4. Dividing, x= 13 J. 

5. And 40-13^= 26f. 
Hence the first kind of grain was 13^ bushels, and the second 

kind 26| bushels. 

Ex. (31.) Let X = bushels of corn, and 170— a: = bushels 
of barley. 

1. Then, 30x30+70Xa:+90(170— a:)=200x80. 

2. Reducing, 900-|-70a;+15300— 90a;=16000. 

3. Collecting terms, 20a:=200. 

4. And a:=10. 

7* 
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5. Substitating for z its yalae in the conditions, 

170-10=160. 
Hence, 10 bushels of corn, and 160 of barley. 

E](. (32.) Let z sss the oxen, and y = the cows. 

1. By conditions, — -=y— 8. 

2. " " a;— 6— 10=:y— 8+2. 
8. Reducing, a:— 16=y— 6. 

4. Twice the (1), a;-.6=2y-.16. 

5. Subtracting (3) jfrom (4), . 10=y— 10. 

6. Transposing, y=20, cows. 

7. Substituting for y its value in (3), x — 16=20—6. 

8. Transposing, &c., 2;=30, oxen. 
Hence there were 30 oxen and 20 cows. 

Ex. (33.) Let a; = the larger number, and y = the less. 

1. By conditions, a:-{-y=16. 

2. " " 4a:=6y. 
8.' Multiplying (1) by 4, ix+4y=m. 

4. Subtracting (2) from (3), 10y=60. 

5. Dividing, y= 6. 

6. Substituting for y its value in (1), a;-f-6=15. 

7. Transposing, x= 9. 
Hence the numbers are 9 and 6. 

Ex. (34.) Let the times A, B and C would perform the work 
respectively be = a:, y, z ; and let to = the time they would all 
do it. Then, as A and B would together perform the work in 6 
days, it is evident they would in one day perform ^ of the labor; 
and, for the same reason, A and C would perform in one day i 
of the work, and B and C, in 12 days, -^ of it. 

Therefore, A+B=i. 

And A+C=:i. 

And B-fC=TV. 

Therefore, 2il+2jB+2C=f. 

And 4+B+C=^. 
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Then, as B aiid C would do -^V o^ ^^ ^^^^ ^ oi^o ^Jy <^d A, 
B and C ^ of it, it is evident that A in one day would do -^ — 

Therefore, ^ work : 1 work : : 1 day : x days. 

tyx 
Multiplying extremes, &c., . Zg""'^* 

Clearing of Actions, 527=48. 

Dividing, a:=9| days. 

B in one day would do T\~i=TV ^^^** 

Therefore, -^ work : 1 work : : 1 day : y days. 

Multiplying extremes, &c., ^^^^' 

Clearing of fractions, ^=16 days. 

C in one day would do i^— i=tV ®^^** 
Therefore, ^ work : 1 work : : 1 day : z days. 

Multiplying extremes and means, -7q=^* 

4o 

Clearing of fractions, z=48 days. 

As A, B and C do -^^ of the work in a day. 

Therefore, -^ work : 1 work : : 1 day : w days. 

Multiplying extremes and means, t^=^* 

Clearing of fractions, 3m?=16. 

Dividing, ws=zb^ days. 

Hence, A would do the work in 9f days, B in 16 days, C in 
48 days; A, B and C together, in 5^ days. 

Ex. (35.) Let the four shares be represented respectively by 
w, X, y, z. 

1. Conditions, w= — !"'--• 



2. " a:= 



2 
tv+y+z 



^ w+x+z 

4. " tt7=:Z+14. 
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6. Clearmg of fractions, 2w=x-\-y-\-z. 

6. " " " 8a:=ti>+y+z. 

7. " " " 4y=:tD+X+Z. 

8. (4.) W==:Z+U. 
"9. Subtracting (5) from (6), 3M?=4a:. 

10. Subtracting (8) from (7), 4y=a:4-2tt7— 14. 

11. Subtracting (4) from (5), tv^^x-^-y-^U. 

12. Multiplying (11) by 4, and transposing, 

4a;4-4y=56-|-4M?. 

13. Transposing (10), — a:4-4y=— 14+2m7. 

14. Subtracting (13) from (12), 5a;=70+2w. 

15. Multiplying (14) by 4, 20i=280+8w. 

16. Multiplying (9) by 5, 20a:=15w. 

17. Subtracting (16) from (15), =280— 7tt?. 

18. Transposing, 7m;=280. 

19. And «?= 40. 

20. Substituting for w its value in (9), 4a:=120. 

21. Dividing, «= 30. 

22. Substituting for w and x their value in (11), 

40==30+y-14. 
28. Transposbg, &c., ^=24. 

24. Substituting for to its value in (8), 40=z+14. 

25. Transposing, &o., 2r= 26. 

26. Adding the values of i£>, ar, y, z, 

40+30+24+26=120. 
Hence the whole sum is $120 ; oldest son's share, $40 ; second 
son's, $30 ; third son's, $24 ; youngest son's, $26. 

Note. — In solving the foregoing problems, the pupil should 
perform each one by eliminating the unknown terms not only 
by addition and subtraction, but also by comparison and substi- 
tution. By so doing he will obtain more knowledge of solving 
equations than by any other means. 
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NEGATIVE QUANTITIES. 
AST. 153. (p. 106.) 
Eac (8.) Let - =s the fraction. 

y 

1. Then, by conditions, JI!l.=s^. 

y 

3. Clearing effractions, 4a:+8=y. 

4. « " ". 2x=y+2. 

5. Subtracting (4) from (3), 2a:+8==— 2. 

6. Transposing, 2f=— 10. 

7. Dividing, a:=— 5. 

8. Substituting for x its value in (3), — 204"8=y. 

9. Transposing, ^=— 12» 

10. Hence the fraction is — zr^. 
Ex. (9.) Let - s= the fraction. 

y 

x+7 

1. Then, by conditions, — i--s=sO. 

y 

2. And " « -^-3=4. 

3. Clearing of fractiwis, a:+7=0. 

4. " " « 0=y+2. 

5. Transposing (3), 0:5=5— 7. 

6. Transposing (4), y= -2. 

—7 

7. Hence the fraction is — 5* 

-— i« 

Ex. (10.) Let - = the fraction, 
y 

1. Then, by conditions, =!0. 



2. And «« « —^=1. 



y 

a; 
y=10- 
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8. CleariDgof finctkos, x4-4=0. 

4. ** « «• a:=y-~10. 

5. TnmqpoBiiig (B), a:= — 4. 

6. Subgtitotiiig fi>r X in the (^ ita Tdne in the (5), 

— 4=y-10. 
7* Tranflpodi^ y=6. 

8. Henoe the finction is -^-. 
o 



! 



THEOREMS. 
Aet. 157. (p. 114.) 



Ex. (4.) Ans. 9a^^+6ahn+ni?. 
(5.) il7tf.262^+40:ry+16:c». 
(6.) Ans. 4m?+12nm+97i?. 
(7.) ilw. 49<i»+2&fe+4c». 
(8.) Ans. 4»«+12«w+9io'. 



Ex. (9.) Ans. 25d*+20<^3+4i». 
(10.) ii«. l+i+A- 
(11.) J«.9+|-Ht. 
(12.) ^7w. 4+2+i. 



Abt. 159. (p. 115.) 



Ex. (2.) Ans. 9a«-12fli+4^. 

(3.) -47W. 25l7l*— 10ot91+71«. 

(4.) Ans. IQa^b'-^Sabx+x'. 



Ex. (5.) Am. 9tf*-6a«tf»+J«. 
(6.) ilTW. a8—2a;V+j^. 



EVOLUTION. 



Aet. 183. (p. 129.) 

Ex. (6.) ar*-2a:8^3a^_2a:+l ( a:»— a:+l. 

a^ 

2?=J)"32^8+3? 
-2a:3^ ^ 
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Ex. (7.) a:«-2a:«+a^+2a:»-2a;»+l ( x»-.a«+L 
a:* 









Ex. (8.) a*+4a«3+10a»3«+12fly+95* ( a«+2flA+3y. 
g* 



6g«y+12fly+9y 
Ex. (9.) a*— 2fl?+2a2— a+i ( a'— a+J. 






2a2— 2a+i ) a^— a+i 



Ex. (10.) 4a»a:*-12fl«a:»+13fl*a:«— 6a»a:+a»(2fla:«-3a*z+fl». 
4flV 



— 12a»a;»+ 9aV 



4ar^— Ca^x+o? ) 4a*z*— 6a«a:+a« 
Ex an '^^ 4a3 43^/a 2* 

^2 



2a 23\ 
3 3c/ 



4a3 4^ 
■3^c'^9c« 
_4a3 43^ 
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BT BBTAOHED COBFTICIENTS. 

Abt. 188. (p. 130.) 

Ex. (4.) 4^16+24-16+4(2-4+2. 

4 Hence 2a*— 4£e+2. Ans. 

4—4) —16+24 
-16+16 



4-8+2)8-16+4 
8-16+4 



Ex. (5.) 4+0+0+0-12-12+0+0+9+18+9 

4 ( 2+0+0+0—3-8. 

4+0+0-r0-3 ) +0+0+0-12—12+0+0+9 
+0+0+0-12^ 0+0+0+9 
4+0+0+0-6-3 ) -12+0+0+0+18+9 
—12+0+0+0+18+9 

Hence 2+0+0+0— 8— 8=2x*+02?*+0a:»+0a:«— 3a:— 3= 
2a:»— 8ar— 8. Ans. 

Ex. (6.) 16+24+89+60+100 ( 4+8+10= 

16 42;«+ar+10. A7is. 



8+3 ) 24+89 
24+ 9 



8+6+10 ) 80+60+100 
80+60+100 



Ex. (7.) 9-12+10—28+17—8+16 ( 3-2+1-4= 
9 3a:»— 2a:*+a?— 4. Ans. 

6-2 ) —12+10 
—12+ 4 



6—4+1 ) 6—28+17 
6—4+1 

6-4+2—4 ) —24+16-8+16 
-24+16-8+16 
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Ex. (8.) l-j-2-l-f +l/l-|-l-i=si»+l_i. 4«». 

X \ Tft 



2+1)2-1 
2+1 



2+2-i)-2-f+p 
-2-?+p 



OUBB SOOT. 

Aet. 186. (p. 134.) 

Ex. (4.) tx^+9x'+27x+27 ( x+B 

^ 

3a^+dx+9 ) 9a:2^27a:+27 
9:r*+27x+27 

The diyiflor is obtained in the following manner. 
8(2:)2+3(3xa:)+(3)«=3a:«+9ar+9. 

Ex. (5.) 1— 6y+122^-8^ ( l-2y. 

1 



S-.6y+4^ ) -6y+12^-8j^ 



The diYiBor, 3(l)»+3(lx-2y)+(-2y)«=3-6y+4y«. 

Ex. (6.) a«-6a«+40a'-96a— 64 ( aS— 2a-4. 

^ 

3a*-6a»+4fl2) -6a«+40a«+96a 

, -^6g'+12g*- ^ 

8d*-12a8+24a+16 ) — 12aH482;»-96a-64 ' 
-12a*+48a:»-.96a— 64 

First divisor, 3(a^+3(a2x— 2fl)+(-2a)»=3tf*+6a»+4fl». 
Second divisor, 3(a«— 2a)«+(3(a2-2a)-4)+(-4)»=8tf*- 
12fl?+24a+16. 3 
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Ex. (7.) 



8a"+3ai+^ ) 3a«i+3ai«+i» 
3a«i+3a3»+^ 



3a"H-6ai+3^+3flc+3^c+c2j 3a*c+6a«c+3^c+3ac«+3^c»+c» 

3g^c+6a^c+33'c+3ac^+ dbc^+d ^ 

tirst divisor, 3(a)'+3(aX3)+(*)'=3a«+3fl3+3«. 
Second divisor, 3(a+3)«+3(a+3)c+(c)2=3a2+6a3+3^-f. 
8ac+33c+c». 

BY BETACHBD COEFFICIENTS, (p. 135.) 

Ex. (3.) 1+8+24+32+16 ( l+4+4=a:«+4a:+4. 

1 

2+4)8+24 
8+16 



2+8+4 ) 8+32+16 
8+32+16 



1+4+4 (l+2=a:+2. Ans. 
1 



2+2 ) 4+4 
4+4 



In this question we extract the square root of the. square root. 

Ex. (4.) 1+0+0+3+0+0+3-1 ( 1+0+0-1= 

1 a?+Qx^'{-Oz—y= 

3+0+0+3+1 ) 0+0+3+0+0+3-1 a^--y. 
0+0+3+0+0+3-1 

Art. 188. (p. 138.) 
Ex. (4.) m«— 67n«+4077i8-96wi— 64 ( m^-2^-4. 



Sot* ) — 6ot« 



^«— 6OT«+12m*— 8^3 



3w* ) -12^*— 48m«— 96m— 64 
77i«— 6ot«+40ot«— 96OTr— 64 
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Ex. (5.) 32z«-80a^+80a:»— 40a:2+10a:— 1 ( 2a:-l. 
. 80a;*) -80a^ 



322;»-80a:*+80z»— 40a;"+10x-l. 



SURDS, OR RADICAL QUANTITIES. 

Abt. 191. (p. 139.) 
Ex. (4.) 3a«x3a^=9tf*; whence //W. 

(5.) 3X3X3=27; whence J^. 

(6.) 3?X^'X!^X3?X^=!^ ; whence i^fx^. 

(7.) — X—X—X -^-=,-^5 whence f-^y. 
^ x—y x—y x—y x—y {x—yY \{x—y)*J 

(8.) (a>-y)(z-jrO=(«-J^*; whence ((a:— j(»W* ' 
Abi. 193. (p. 140.) 
Ex. (12.) iV5'=V|x5xV^= If. 

'^16* 



(13.) i-<^J»=A/JXiXjxJX>»/J'=*^- 



(14.) Z'X^m=;i/Wm. 

<-' :iixfxfx:i^=:is=:if- 

Am. 194. (p. 141.) 

Ex. (2.) Here ^-4-^=^X1 =2> ^^ ^^ iii<le^ 

And ^-^i^j^Xf =3, the second index. 

Olerefore, 3*=,^^ or A/^, and 5*=/^=yC'T25.. 
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£z. (3.) Here i'r'i=S, the first index. 
And ^-f-^^2, the second index. 

Therefore «»=//?, and a*=/^. 

Ex. (4) Here ^-5-^=4, the first index. 
And i-r4=6, the second index. 

Therefore 8a*=3/^^, and 2a*=2^«. 

Ex. (5.) Here ^-^,^=3. 
And i-?-i?jr=4. 

Whence 5a:*=5!s/?, and ^^=Q^/^. 

Art. 195. (p. 142.) 

Ex. (3.) % and ^=1 and f. 
Hence 2*=2*=:(2*)*=16*=/yTB. 

And 3*=3*=(3»)*=(27)*=n/5/27. 

Ex. (4.) ^ and ^=f and ^. 
* Henoe J=za^=/^. 

And 6i=(5)*=/^ 



Ex. (5.) 


1 

m 


and 


1 

n' 


n 


and — . 




Therefore 






1 

Zmzz 


=(a-)s;= 


=75^. 


And 








1 


=(rF= 


=57^: 



Abt. 196. (p. 143.) 
Ex. (3,) V75'=V25xaA=5a/5: 
(4.) 4/Bn=/^aBX/«J^=2>^ 
(6.) y^/^©^=y.J/^75^X^^^2«^=3az,y2^. 

AxT. 198. (p. 144.) 
Ex. (3.) 2,^^=^iixiixiix40=>y32(J=:/yMx5=4Aj^ 
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Abt. 199. (p. 144.) 
Ex. (3.) vT=A/fX^=ViF=A/S>C?=|VI3: 
(4.) ^=/^/|xli=/?^^=4^T^X^*=iA}^. 
(5.) /^=/^IX|=>^=/}^Sx!=J/^. 

BTAWTT.Tia TO XXISRCISB THB TOBEOOINa BULES. 

Ex. (1.) //I25=//2?x^=5V5', 

(2.) V 80a^= //ISS^X A/55^4arV5ir 

(3.) /^189tf*i»c='=4/27^X/5^7a?=3aAyy7o?: 

(4.) 7y^/S0=v'352(5=v'7Mx//^=28//5'. 

(5.) ?Vf=V^=V^X|=V^=VTM5X| 

(7.) VgB59f=A/TB«^XA/B^^4aa:A/^. 

(8.) f^5«a^«42^=fy^8x(7:B*+8»»)=f>^?;c*+JV. 

ADDITION Oir StIBD QITAIITinXS. 

Abt. 200. (p. 146.) 

Ex. (7.) Bequired the sum of V^Tand a/^ST 
First V^=V~5x3'==3a/3: 

And //?s;=a/tbx^=4Vs: 

Then 3V3+4//F=7VS'. 

Ex. (8.) Bequired the sum of a/W and a/721 

First a/5D'=V'2So<2'=5a/2. 

And V72'=VE5x^=6a/2; 

Then 5a/J+6a/2'=11a/2: 
8* 
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Ex. (9.) FindthesomofVlDSIFaiidViDS: 
First VI8D=V35x5=6VSr 

And Vi'^=//SI><5=9V5: 

Then 6V?+9V5'=15VSr 

Ex. (10.) Find the OTin of 4^^ and 4/1351 

Firet /5riff=;y"gx3=2,^ 

And .^a35=/y27x5=3/^ 

Then 2^+3/^ =5y^. 

Ex. (11.) Find1heBamof4,,J^and5>^nE8. 
First 

4475?=>^4x4x4x54=4/3i5B=:>^m8xi5=12/y^ 
And 
6^T2S"=/^^^x5xSxT28===4/TB^^ 
Then 12>.y2+20/5/Z =32/^ 

Ex. (12.) Find the sum of /^J and ^^^ 

First A?q^/y ?x|== /yf==Ayixf=^yy2: 

And y^/A=^/5x|=A5^=^J^Sxi=ii<!^ 
Then i/^+iy^/S" =i/^. 

Ex. (18.) Required the sum of SVS^and 5//IB7J. 

First Zf7¥F =^a^/h. 

And 5V16a*i=20flV3. 

Then 8aVJ+20aV^=(3fl+20a^//r 

SUBTRACTION OV 8X7BD QUAI^inES. 

Abt. 201- (p. 146.) 
Ex. (3.) Required the difference between 2a/S0 and iJH. 
First 2V5D=Viixax50=A/20D=V100xa=10A/2; 
And a/I8'=VUx2" .= 3a/5: 

Then 10A/^f^3V2" = 7>\/2; 
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Ex. (4.) What is tibe difference between Sy^^SSCand S/^/W) 

First 

And 3,^/lU=y^3x3x3x40 =,<a05ff=>^iJ16x5=6>^ 

Then 8/^^51-6y^ . =2a/5: 

Ex. (5.) Required the difference between a/ 7b and y^38C 

First a/75=V25X3=5V3. 

And V48=A/16XS=4Va. 

Then 5V3-4a/3^V^. 

Ex, (6.) Required the difference of /J/'SSB" and /^^ 

First ^^^255=/^ 64x4=44/5. 

And y^ 32=4/ 8x4=2/^4. 

Then 4/^-24/1^2/^1: 

Ex. (7.) Required the difference of >^1"and 4/fI 

First 47|-=,^/|x |^4/|^ ^-|x| =^>ygr 

And 4^«=.^|XS=>^A=A5^Sxf=*/yB: 

Then i/V^S-i^ =i4^^ 

Ex. (8.) Required the difference of a^ and ^/^ 

First /yT^^ ^fx?|^ 4^^= ^T^xy =i//T5: 

And 47^=4^px!=4rjf =/4^ sV X¥-=iV75. 

Then i^/TJ-iAj^ ==^a7W. 

Ex. (9.) Find the difference of f /J/^ and f^/OT. 

First ^4/3^=y4/r 

And |>^^5K=^4/T 
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Ex. (10.) From //SUP'take Sxa/^ 

First VS?=V3?Xa=2arV* 

And &rV»a=Vaa:X3a:Xaa=VBISfc=9a;Va." 

Thea 2xVa— 9a:Va^— TafVoT 

KUUCIFUCAIION 01 BOXIIB. 

Abi. 204. (p. 148.) 

Ex. (5.) Multiply 4VI2 

By 3v"^ 

12V25^=12V3X^=24VB: 

Ex. (6.) Multiply 3V~2" 

By gy-g* 

6vT[r=24. 

Ex. (7.) Multiply i^^TT 

By j^^Oa 

Ex. (8.) Multiply^//!" 
By AaT^ 

J VA=lVfXA=3Xf>/S=lV5^ 

Ex. (9.) Multiply Ty^/lS" 

By Sy^n 

35,<77I=35a5^Bx5"=70^. 

Ex. (10.) Multiply i/V^ 

Ex. (11.) Multiply 2a^ 

By _o* 

2a». 



BABIOAL QUANTITZXS. 96 

Ex. (12.) Multiplj {a+b)^ 

By (a+b)i' 

(a+5)*=(a+3)* 
ta+b)i=ia+b)* 

{a^bp=/y(a+b)^. 

Ex. (15.) Multiply ^+^-\.^ by A/a+A/t -//cT 

A/a+A/F-'A/c 

— a/oc—a/^^c 
a +3 — C+2VS". 
NoTB. — Similar quantities are multiplied by adding their ex- 
ponents. SeeABT. 82« 

niYISION OV SUBB QUAKTimS. 

Abt. 205. (p. 150.) 

Ex- (5-) ^^=2V2T=2V^X3=6VF. 
ov2 






E..,8., ^=2^ 



Ex. (10.) !?l-^=flf^|H{p 



TO XNYOLYE A SUED QUANTITY. 



Abt. 207. (p. 152.) 
Ex. (8.) Beqmred the square of 3/^ 
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Ex. (4.) Required the cube of 17A/2t 
(17//5^^»=4913Vg2BI=4913^/31Ix21==103173V3'^^ 
Ex. (5.) Wliat IB the fourth power of i//Wl 

Ex. (6.) Required the cube of a/5. 

Ex. (7.) Required the third power of Ja/S. 

(iVS?=2VA/2T=2VV^xS=4V8: 
E:^. (8.) Required the fourth pow^ of jf \^ 

Ex. (9.) What is the with power of a" ? 

1 ^y w ^ 

(a~)"»=a» =a". 

lix. (10.) Required the square of 2+ V^ 

(2+VS?=4+4V^+3=7+4VS: 

r ^ 

Ex. (11.) What is the -th power of a' ? 

Abt. 210. (p. 156.) 
Ex. (1.) Find a multiplier that shall make V^— A/^^tionaL 

a/5+a/2 

5-VT^ 
+VTU^2 
5—2=3. 
Ex. (2.) Find a multiplier that shall make A/T+A/B"rational. 

7+>v^42 

. -~A/i2~6 

7-6=1. 
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Ex. (3.) Find a multiplier that shall make a/I^— V^ 
ratiiomiL 

//IXF-a/2* 

10-2=8. 

Eac. (4.) Find a multiplier that shall make A/a-f- V^+V<^ 
rational. 

a/u+a/I+a/c^ 
a/H — a/T^-a/c 

— A/aB—h — a/Tc 

— a/oc—a/Tc'—c 
a—h^c—^A/hc 
a— 5— -c+2a/3c' 



— fl5+^+3c+23v^ 
— flcH-ic+c»+2cVZc" 
2aA/3?-23Vgg-2cVg?-43c 
a9_2fl3— 2ac— 23c+53+(r». 

Ex. (5.) Find a multiplier that shall make y^/?—/^ rational 



aA-VT 
3-1=2. 
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Abt. 211. (p. 158.) 

/T 
Ex. (7.) Beduce — — to a firaction that shall have a 

rational denominator. 

^>/T_ vT-//3_ V55-yvm _V35-V2i 

Ex. (8.) Reduce -^ — to an equivalent fraction having a 
^ 3-vT 

rational denominator. 

VF ,, 3+VT 3V3+A/f _a/5' 
3-VI 3+/S/I" 9-1 2- 

Ex. (9.) Reduce the fraction -— ;= to an equivalent 

fraction having a rational denominator. 

6 A/g+V2 5Vg+5A /2'_ 5V5'+5/y2 ' 

V5=V2^a/5+V2~ 5-2 3 

Ex. (10.) Reduce the fraction — to an equivalent 

fraction having a rational denominator. 

10 V5— ys" loyr-ioyF SA/s-SA/g " 

Ex. (11.) Reduce to a fraction having a rational 

• V5+V^ 
denominator. 

3 
Ex. (12.) Reduce tlie fraction — — to an equivalent 

fraction haying a rational denominator. 
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Abt. 212. (p. 159.) 
Ex. (4.) Let 3— V3 be reduced to a general surd. 
(3-a/3)^=9-6a/7+5=V(14-6a/SJ. 
Ex. (5.) Let /^+i^/^he changed to a general sard. 
(V2+2VB?=2+4VI2'+24=26+4V5x¥= 
V(26— 8V3)". 
Ex. (6.) It is required to change 4— a/7 to a general surd. 

(4-V7)'=16-8VT+7=a/(23-8V7). 

Ex. (7.) Let T/^—Z^ be changed to a general surd. 

(74/S=3;^)'=1029-248— 3x3x7/5^X3(7/$/^^=3:5^ 

=786-63/.5/^7(7;573-34/55=786-189(7i'3^8/5^. 

Therefore, ^^/W=S^=:A/{^^-^^'^Ofi/'S=^i^Wp^= 

4/(786— 1323,^+567y^. 

Abt. 213. (p. 161.) 
Ex. (3.) What is the square root of 6+//20 ? 

Therefore, V(6+V20)=l+V5: 

Ex. (4.) What is the square root of 6+2^5' ? 

Therefore, V(6+2V^=a/5'+1' 

Ex. (5.) What ifl the square root of 12+2^35 » 



V 



n2+f^w=^A 



\ 2- 



^=VT. 



V( 



i2-sm=m\^^ 



2 )- 



Olcrefore, V(12+2V55)=VT+a/5' 

9 
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Ex. (6.) What IB ibe square root of 86^:10^11 ? 

^[ — 2 — ;=^- 

Therefore, V(S6±l^VTnr)=5±Vn: 

Ex. (7.) What is the square root of 7— 2//I0 ? 

Therefore, a/(7— 2VI'J)=V5— V27 

Ex. (8.) What is the square root of 1+^a/^^ ? 

v(i±^S)=2. 

Therefore, //(1-HV^=3)=2±\/^^. 



QUADKATIC EQUATIONS. 

Aet.217. (p. 165.) 
Ex. (5.) Given 7a:*— 5=8x«+ll to find x. 

Conditions, 7a:*— 5=3:c«+ll. 

Transposing, 73^ — 3a:*a=ll-|-5. 

Reducing, 4a:*=16. 

Dividing, 2:^=4. 

Extracting square root, ar=:±:2. 
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Ex. (6,) Given 4x^+15=73^—417 to find x. 

Conditions, 42^^+15=70:^—417 

Transposing, 4a:*— 7a:^=— 417— 16. 

Eeducing, — Sa:*^— 432. 

Dividing by —3, a^=lU. 

Extracting square root, a:=:±12. 

Ex. <7.) Given 3a:«+7=^+35 to find x. 

Conditions, S3p+7^:!!^+S5. 

Clearing of fractions, 12a:2^28=5a:2+140. 

Transposing, 123^—bx^=:iU0—2S. 
Reducing, 7a:==112. 

Dividing, a:*=16. 

Extracting square roo.t, 2:=db4. 

Ex. (8.) Given aa;*+?i=m— c to find x. 

Conditions, a3^-\-nz=m—c. 

Transposing, aa?i=m-^c — «. 

Dividing, ar*= , 



Extracting square root, 2;=± I 

Ex. (9.) Given o^-^db^d to find x. 

Conditions, a^-^absssd. 

Transposing, a^^=d'{'ab. 

Extracting square root, a:=±V^+^- 

Ex. (11.) Let X = the length or breadth. 
Then, si^=s the contents. 

Therefore, a:2=160x 10=1600. 

And a:=40 rods. 

Ex. (12.) Let 2a; == B's capital and A's per cent. 
Then x = B's gain per cent. 

Aud 100 : 2a: : : a: : 32. 
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Moltipljing extremes, 2a:^=3200. 

Dividing, a:«=1600. 

Evolving, a;=40. 

2x=S0, B's capital 
100+80=180 : 100 : : 27 : 15, A's capital 

Bx 
Ex. (13.) Let a; = the side of the larger field, and -^ = 

the side- of the smaller. 

Then, • a:8-g-=25600. 

Clearing of fractions, 25x8—9^:2=640000. 
Uniting terms, 16r*=640000. 

Dividing, a:8=40000. 

Evolving, a:=200. 

5 
Contents of ihe larger, 200x200=40,000 square rods. 
Contents of the smaller, 120x120=14,400 square rods. 

Ex. (14.) Let a; = the side of each square house-lot. 
Then, ac«+193=25x 25=625. 

Uniting terms, &c., 3a;2=432. 

Dividing, «*=144. 

Evolving, 2=12 rods each. 

Ex. (15.) Let a^ = the square rods in the field. 
Then, 4z = rods round it. 

And Ir. 

10 

Clearing of fractions, a:'=40a;. 

Dividing by 2:, 3:=40, the side of the field. 

Therefore, 40x40=1600 square rods. 

1600-^160=10 acres. 

Q 

Ex. (16.) Let 2; = the longer side, and -j- = the shorter. 
Then, a:«+g.=100xlOO=10000. 
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Clearing of fractions, 


16aJ»+9a:2=160000. 


Uniting terms, ^ 


25x2=160000. 


Dividing, 


0:2=6400. 


Evolving, 


a:=80. 




3a: ^^ 




^=60. 



80X60=4800; 4800-^160=30 acres. 

Ex. (17.) Let a: = the number of days for which they were 

iged. 

Then, i— 4 = the number A worked. 

X — 7 = the number B worked. 

75 
And J = the number of shillings A received per day. 

And -q = the number of shillings B received per day. 

Then. '" !5(^=48(^. 

a:— 4 a:— 7 

Seducing, &c., 25(a:— 7)2=16(a:— 4)*. 

Extracting square root, 5(a:— 7)=4(a: — 4). 

Seducing, &c., 5a: — 35=4a: — 16. 

Transposing, &c., a:=19 days, the 

term for which they engaged to work. 
19 — 4=15 days A worked. 
19—7=12 days B worked. 
.|-f=5 shillings A received per day. 
^1=4 shillings B received per day. 

42: 
Ex. (18.) Let X and — = the two numbers. 

64j^ 
Then, :c»+g.=1512. 

Clearing of fractions, 125a:8+64a:«=l 89000. 

CoUecting terms, 189a:8=189000. 

Dividing, a:«=1000. 

Extracting cube root, a:=10, larger number. 

4a: 
And ■r"=^» ^^^s number. 

u 

9* 
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Ex. (19.) Let X s= the breadth of the box ; ^en Sx 8= the 

length, and — s= the height. 

TKierefore, 3a:Xa:X^=2^^^fX50. 

QrS 

Multipljing, . -j-=107520. 

Clearing of fractions, 9r*=430080. 

Dividing, a;«=477 86.666+. 

Extracting cube root, ' 2=36.28+ inches breadth. 

Multiplying, 3a:=108.84+ inches length. 

3a: 
And —=27.21+ inches height. 



Ex. (20.) Let X ss the height, length and breadth. 
Then, a;«=2150fx 100=215040. 

Therefore, a:=59.9+ inches, height, length and breadth. 

3^ 
Ex. (21.) Let X =s the larger number, and — = the less. 

Then, aJ»-'^=2528. 

Clearing of fractions, 3432:*— 27x^=867104. 
Collecting, 316a:«=867104. 

Dividing, x»=2744. 

Extracting the cube root, 2;=14, the larger. 

3a; 

And -— ^ 6, the less number. 



Ex. (22.) Let 32; = the length, and x = the breadth. 

3a;Xar=3a:* square rods. 

3a;2Xa:=5184. 
Multiplying, 3a;»=5184. 

Dividing, x3=1728. 

Extracting the cube root, a;=12, breadth 

3a:=36, length. 
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Ex. (27.) (68,000,000)«=4,624,000,000,000,000. 

(95,000,000)«=9,025,000,000,000,000. 

That is, the intensify of light at Yenus is to the intendty of 

light at the earth as 9025 to 4624. 

Or, 4624 : 9025 : : 1 : x. 

4624a;=9025. 

a:=1.954- times. 
That is, as 1.95+to 1. 

(7700)»=59,290,000. 

(7dl2)='=62,599,744. 

59,290,000X9025=535,092,250,000. 

62,599,744X4624=289,461,216,256, 

That is, the quantity of light Yenns receives from the son is to 

the quantity the earth receives from it as 534,892,250,000 to 

289,461,216,256. 

Or, 289,461,216,256 : 535,092,250,000 : : 1 : x. 

289,461,216,256a:=535,092,250,000. 

a:=1.84-|- times. 

Ex. (28.) 37,000,000^ : 95,000,000^ : : 1 : x. 
1369,000,000,000,000 : 9025,000,000,000,000 : : 1 : ar. 
13692;=9025. 

x=ze^^ times. 

APEECIED QUADKATIO EQUATIONS. 

Art. 224. (p. 175.) 
Ex. (3.) Given 3a:^-}-5a:— 8=34 to find the values of x. 
Conditions, Bx^+bx—S^zU. 

Transposing, 3r»+ 5a:=34+8=42, 

bx 
Dividing, a^+^szsU, 

,,5a; 25 -.,25 529 
Completing the square, "^+35^ 36^^ 36"* 

f5 . 23 
Evolving, x+-^=dtr;^' 

23 5 ^ .« 

Transposing, a;=±-g — a=^» ^^ — "' 
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Ex. (4.) Qiven a:'+6a;4-4=22— a; to find Uie values of z. 

Conditions, a?+6a;+4=:22-a:. 

Transposmg, a:'+7a:=18. 

49 49 121 

Completing the square, a?+7a:+-j-=18-}-j-=-j-. 

Evolymg, 3:+-=±^. 

11 7 
Transposing, a;=±Y""2^2» ^' '~^' 

Ei:. (5.) Given &c»— 7ar+6=171 to find the values of x. 
Conditions, 8a:«— 7x+6==171. 

Transposing, 8a:*— 75:=165. 

Dividing, a:a__.--:_. 



n 1 *• ^1. ^ 7a: , 49 165 , 49 ^^-.v 

Completing the square, a:»_.+_=_+^=._ 

7 73 
Evolving, a:-jg=±jg. 

m . • _l73 , 7 - 33 

Transposing, ^~=^16"^l6'^ ' ^' — 8 ' 

Ex. (6.) Given H5fZ::M?+iOa:-.20=175tofindtiievalues 



ofar. 



Conditions, H5fr?!?+l0a:-20=175. 

a: ' 

Clearing of fractions, 175a:— 350+10r»-20a:=175a:. 

Transposing, &o., lOa:*— 20a:=350. 

Dividing, ar^— 2a:==35. 

Completing the square, a:*— 2a:-t-l=35+l=36. 

Evolving, a:— l=rfc6. 

Transposmg, a:=±64-l=7, or —5. 

Ex. (7.) Given a:*— 6a:+12=4 to findjhe values of z. 
Conditions, a:^— 6a:+12=4, 

Transposing, a:'— 6a;=— 8. 
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Completing the square, a:*— 6a:+9=— 8+9=l, 
Evolving, a:— 3=:±1- 

Transposing, a;=±l+3==4, or 2. 

Art. 225. (p. 183.) 

Ex. (31.) Given x—s/a^^Xf^b'-\'X'^a to find the value 
of a:. 

Conditions, x=sf a^+x^^ t^^x^^a. 

Transposing, x+a^A/a'-^-XA/ff+S?, 

Involving, x^+2ax+a^=a?-{-XA/¥+^ 

Reducing, x'+2ax=XA/F+x'. 

Dividing, x+2a=A/P=fsp: 

Involving, 3^+4ax+4c^=zli^-{-a^. 

Reducing, &o., iax^^-^iaK 

32— 4fl» 



Dividing, 



a;=- 



4a 



X^~^€tX K.Fx 

Ex. (32.) Given — _=!X_. to find the value of a:. 

Conditions, x^ox^a/^ 

fjx X ' 
Clearing effractions, ar*— ac8=ar. 

Dividing, ar— «a:=:l. 

Reducing, &c., xs=s—^. 

1— a' 

Ex. (33.) Given a:»+12ar— 16=92 to find the values of a:. 
Conditions, . a:»4-12a:— 16=92. 

Transposing, a:*+12a:=92+16=108. 

Completing the square,a:®+12a;+36=108+36=144. 
Evolving, a:+6=±12. 

Transposing, a:=r:±12— 6s=:6, or —18. 
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Ex. (34.) Giyen a^— ar=10 to find the values of a:. 

Conditions, a:^-— 3a:=10. 

Completing the square, a?— Sa;+2.25=10+2.25=12.25. 
- Evolving, a;— 1.5 =±3.5. 

Transposing, a:=±3.5+1.5=5, or —2. 

Ex. (35.) Given a:*— a;+3=45 to find the values of x. 

Conditions, a:*— a:-}- 3 =45. 

Transposing, a? — a::=45— 3=42. 

Completing the square, a?— x+.25=42+.25=42.25. 
Evolving, . a;— .5^±6.5. 

Transposing, a:=±6.5+.5=7,or — 6. 

Ex. (36.) Given ha^-\-xza\ to find the values of x. 
Conditions, 5a:^+a:=4. 

Dividing, aJ»-|-_=g. 

Completing the square. a:»+g+_=^4— g=_. 

1 9 

Evolving, a;+— =±T7T. 



Transposing, x=±~^—=-, or -1. 



10""-^10' 
J__4 
10 lO^S' 



Ex. (37.) Given 2a?-^x^21 to find the values of a:. 
Conditions, 2a:*— a:=:21. 

Dividing, ^-%^ 



Completing tiie square, a--|+^=^+^=^. 

T? 1 • 1 13 

Evolving, ^""1= " 

13 1 7 
Transposing, a:=±-3-+2=5, or —3. 
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Ex. (38.) Given 6a:»+6a:— 8=60 to find the values of x. 
Conditions, 5a;^+6a:--3=60. 

Transposing, 5a:*+6a:j=60+3=63. 

Dividing, a:»-j-_=:_ 

n w *!. -J f ^^ , 36 63 , 36 1296 

Completing the square, a?+_+_=_+_=_.. 

Evolving, ar+— =d— . 

m^ • 36 6 ^ 21 

Transposing, x=z±^^—=S, or — g- 

Ex. (39.) Given (a:— 12) (a:+2)=0 to find ihe values of x. 

Conditions, (x— 12) (x+2) =0. 

Multiplying, a:*— 10a:— 24=0. 

Transposing, a:"— 10a:=s24. 

Completing the square, a:*— 10a:-j-25^24+25=49. 

Evolving, X— 5=±7. 

Transposing, a:=±7+5=12, or — 2. 

Ex. (40.) Given 3a:*— 14a:+15=0 to find the values of x. 
Conditions, 3a:«— 14a:+15=0. 

Transposing, 3a:^— 14a:=— 15. 

Dividing, aP --=—5. 

n 1.' .1. ^ 14a: ,196 .,196 16 

Completing the square, a^ — -— j-^-s— 5+-gg-=gg. 

14 4 

Evolving, a:— g-=:±g. 

4 14 

Transposing, a:=±g+— =3, or If. 

Ex. (41.) Given aa?^bx=c to find the values of ar. 
Conditions, 03^ — hx=iC. 

Dividing, ar* =-. 

Completing ihe square, 0^—-+—=^—^=:.——. 
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EvolYing, :r--= ^- . 

Qjansposing, a:= — . 

Ex. (42.) Given 4ar*— ar=108 to find the values of x. 
Conditions, 42:^— 6a:=108. 

Dividing, ar^— ^=27. 

n , X. XI- ^ 3a: , 9 ^^ , 9 441 

Completing the square, ^ 2 * JI'^ "^"^15"' 

3 21 
Evolving, a:— -j=±-T- 

21 3 
Transposing, a:=ilr7-+j=6, or —4^. 

14— ar 
Ez. (43.) Given 4z XT^^"^^ ^ ^^^ *^® values of a;. 

Conditions, 4a; -—=14. 

x-\-\. 

Clearing of fractions, &c., 4a:2— 9a:=28. 

Dividing, x^^—=l. 

Completmg the square, a:2-_+-.=:7+gj=-gj-. 

Tj' 1 • 9 23 

Evolving, a:— g=±-g- 

23 9 7 

Transposing, a:=±rg-+g=4, or — j. 

Ex. (44.) Given ^ — =-^ to find the values of a;. 

a; Q* V 

p ,.,. 10 14-.2a: 22 
Conditions, ^ — ^"o"' 

22a:3 
Clearing of fractions, 10a:--144-2ar=— q-. 

« « « 90a:— 126+1 8a;=22a:2^ 
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Transposing, 22a;«-108ar=:— 126. 

T^. .1. , 54a: 63 

Dmding, ^-in=-n- 

Completing ihe sqwe, :^-.^-^J^=:_6?+!!?==ii 
if 5-11 irT-121 11^121 121' 

17 , . 27 6 

Evolving, x-— =:±-.. 

fn«. . . 6 , 27 „ 21 

Transposing, ^'^=*^+II'^ ' ^' TI* 

Ex. (45.) Given a:+V^a:+10=8 to find ilie values of a:. 
Conditions, a:+V^i^pTD=8. 

Transposing, «— 8=— //Si^piD. 

Involving, a:^— 16a;+64=5a:+10. 

Transposing, &c., a:'— 21ar=— 54. 

Completing the square, 

a:2-21a:+110.25=-54+110.25=56.25. 
Evolving, a:— 10.5=±7.5. 

Transposing, a:=±7.5+10.5=:18, or 3. 

Ex. (46.) Given x+a/10z+5=9 to find the values of a:. 
Conditions, x+A/J(!ix^=9. 

Transposing, a:— 9=_^10a:+6. 

Involving, a^—lSx+Sl=lOx+Q. 

Reducing, ar»— 28a:=— 75. 

Completing the square, V—28a:+ 196=— 75+196=121. 
Evolving, . a;—14=±ll. 

Transposing, a:=±ll-|- 14=25, or 3. 

Ex. (47.) Given 3a:2+2a:— 9=76 to find the values of ar. 
Conditions, 3a:*+2ar— 9=s=76. 

Transposing, 3a:2_[_2a._-76-|-9=85. 

Dividing, a:S-|-_==_.. 

n 1 .• .1. « , 2a: , 1 85 , 1 256 

Completing the square, a:^-}-—^^^^. +-=-_. 

10 
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Evolving, a:+g=±y 

rr^ • .16 1 ^ 17 

Transposing, a:=dby — g=5, or — — . 

Ex. (48.) Given a:*— 10a:==— 25 to find the value of x. 
ConditionB, a^—l0x=r^2b. 

Transposing, &o., ar'—10a:+25=— 25+25=0. 

Evolving, X — 5. 0. 

Transposing, xssib. 

Ex. (49.) Given 3ar»— a:— 140=0 to find the values of a:. 



Conditions, 


3a;3_:c-140=0. 


Transposbg, 


3a^-a;=140. 


Dividing, 


■ a: 140 
^3=3- 


Completing the square, 


a: 1 140 1 1681 


3 ' 36 3 ' 36 36 • 


Evolving, 


1 41 


Transposing, 


. 41 , 1 - 20 
^ =i^+6 ^'^^ 3- 


s. (50.) Given ^2^+—= 


^^ — 51 to find the values of x 


Conditions, 


5«»+^*— Tz' 51. 


Clearing of fractions, 
Transposing, &o.. 

Dividing, 


10a^+7a:=14ar'-102. 
4^-7a;=102. 
. 1x 51 
^ 4==2- 


Completing the square, 


. 7a;, 49 51,49 1681 


*^ 4 ' 64-2 ' 64- 64 * 


Evolving, 


7 ,41 
^ 8==^- 


Transposing, 


a:=±^+g=6. or -4i. 
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4ar— 4 
Ex. (51.) Given ^t? 3—==7a: to find the values of a:. 

4x~~4 

Conditions, 23? ^ — =lx, 

o 

Clearing of fractions, 6a:^ — 4a;+4=21a:. 

Transposing, &c., 6a;* — 25a:=:--4. 

Dividing, a:* ^=— g. 

^ , ,. ,, . 25a; .625 2 , 625 529 

Completing the square, :c«— ^+jg==-g+j^=— . 

X. 1 . 25 23 

Evolving, a:— j_=:-t_. 

^ . 23 25 , 

Transposing, a:=±j^+j2=^» ^^ i- 



Ex. (52.) Given ^H-20a;=3a:2— 80 to find the values of z. 

V 

Conditions, g-+20a;^=3a:2— 80. 

Clearing effractions, a:»+100a:=15a:«--400. 

Transposing, &o., 143:*— 100a:=:400. 

Dividing, a:= f"^T"' 

^ , ,. ,^ ^ 50a: , 625 200 , 625 2025 
Completing the square, a:» -+_=_+_-—_. 

17 1 .. 25 45 

Evolution, a: — =-=±^5-. 

45 25 
Transposing, a; — J.^-{- 7"=^Q» ^' ""^f . 



Ex. (53.) Given a:2+8a:=65 to find the values of a:. 
Conditions, a:2-[-8a;^65. 

Completing the square, a;*-j'^^+^^==^^"f'-^^=^'^' 
Evolving, a:-}-4=db9. 

Transposing, ar=±9— 4=5, or —13. 
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Ex, (54.) Given Gj:*— a:=92 to find Uie values of ar. 
Conditions, 6x2-a;=92. 

, X 46 
Dividing, a"— g=y. 

^ X 1 46 , 1 2209 
Completing ilie square, ^-e+144'^T"^i44'=l44" 

^ , . 1 47 

Evolving, ^""12~^^5* 

47 1 23 

Transposing, ^^=*^"^12~^' ^^ ""T* 

Ex. (55.) Given aj:*+4ar=340 to find the values of z. 

Conditions, 3r*+45:=340. 

^ .43: 340 
Dividing, ^^'^"Y"' 

4ar 16 340 16 4096 
Completing tlie square, a:3+-^— =—-{—=-— . 

Evolving, a:4-g=db-^. 

64 4 
Transposing, ^"^=^"6 — 6^"^^* ®^ —Hi- 

Ex. (56.) Given a:^— 10a;=— 21 to find the values of of x. 
Conditions, a:*— 10a:= —21. 

Completing the square, a:^— 10a:+25=— 21+25:=4. 
Evolving, a:— 5=±2. 

Transposmg, 3:=±2+5=7, or 3. 

Ex. (57.) Given 6a:»— ^=:78 to find the values of x. 

X 

Conditions, 5a:^— ^=78. ' 

Clearing of fractions, 10a;*— a;=156. 

Dividing. ^-10=10- 

n 1 .• .1. _, a: , 1 156 , 1 6241 

Completing axe square, :^-—^^=.^+^=^^^ 
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1 79 
Evolving, ^-20==^20- 

m • ,79 1 . 39 

Transposing, ^^±^+^^^^ or -j^. 

Ex. (58.) Given 112:2_ioq3._._201 to find the values of a:. 

Conditions, lla:2_iooa:=--201. 

T.- 'A' ^ lOOx '201 
Dividing, x^ — = — — . 

^ , ,. ,, « 100a: , 2500 201 , 2500 289 

Completing the square, a;^-_-+._=-._ +_.=_. 

T, , > 50 17 

Evolving, a:— _=-j-_. 

Transposing, a:=±jY+TT=^A» ^^ 3- 

Ex. (59.) Given 3r»— 17a:=2ar»+84 to find the values of a:. 
Conditions, 8r*— 17:r=2x»4- 84. 

Transposing, a^ — 17a:= 84. 

Completing the square, a:^— 17a;+72.25=84+72.25=:156.25. 
Evolving, a:— 8.5=±12.5. 

Transposing, a:=±12.5+ 8.5=21, or —4. 



Ex. (60.) Given z+16-7Vic=FIB=10— 4//i+TB to find 
the values of x. 

Conditions, a:+16— 7v^l6^10-4VS-fIB. 

Uniting terms, &c., a:+6=3^a:+16. 

Involving, a:2^12a;+36=9a:+144. 

Transposing, a:^+32:=108. 

Completmg the square, a:2^3a:+2.25==108+2.25=110.25. 
Evolving, a:+1.5=±10.5. 

Transposing, a:=±10.5— 1.5=9, or —12. 

Ex. (61.) Given 9a:4./</IB?+3B?=15a:2_4 ^ ^j^^ ^^ 
values of x. 

Conditions, 9a:+VTB?^S5P=15a;2-4. 

Transposing, 9a;+4+/7I6Ff3BP=15a:2^ 

10^ 
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Separating into factors, 9jr+4-{-2rV ^x-^A^lbx^. 
CompletiDg the square. 

Evolving, j,/5]^:fl^x=z±iz. 

TranspoBing, Va?f4=db4a:— x=3a:, or — 5ar. 

Involving, 9x+4=9a:«, or 25a:«. 

If the former, we have 9z-f4=9a:*. 

Transposing, 92:*— 9z=4. 

Dividing, ^— ^=|- 

Completing the square, «»— a:4--=-4--=~ 

*^ ^ ^ ' ^4 9^4 36 

Evolving, 



Transposing, 



1 ^5 
, 5 1 4 _1 



But, if ihd latter, 9z-{A=25x^. 

Transposing, 25a:2-9z=4. 

Completing tiie square, a»-^ JL ^l+J^}: i?l 

^ ' 25^2500 25^2500""2500' 

Evolving, ^_^_ _,V^^ 

Transposing, ^^ 9±A/4>il 

60 • 

Ex. (62.) Given z=^?±^ to find the values of x. 
X — o 

Conditions, ^^ 12+8a;^ 

a;— 5 
Clearing of fractions, a:*— 6a:=12+8A 

Transposing one x, ar»-4ar=12+8a:*+:r. 

Completing the square, a:«-4:r-{-4=16+8a;*+ar. 
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IIT 



Evolving, 
Transposiiig, 
OompleiiDg tlie square, 

Evolving, 

Trancfposing, 

Inyolving, 

But, if 

Then, 

Oompletmg the square, 

Evolving, 

Transposing, 

InYolving, 



a:-2=±(4+a;*). 

x^=^+l=S, or -2. 
z^9, or 4. 
x—2=—4t—3^. 

x+xi+l 2+1=^. 

^2 2 • 



_^_ -l±V^ 



z= 



-3±>s/=T 



values of 0?. 
Conditions, 



Ex. (63.) Given («*— p) +(^-^) =^ ^ ^^ ^^ 

Scparing both sidea, **— j+^— — («*— ^) ='^~?' 

Transposing, a:* (**~^) +-j— «'=0- 

— « 



Or, 



a?^t'-a*)i+^^^0. 
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Evolving, a r ="• 



a 



Transposing, 

Multiplying, aa;=Va?*— «*• 






Involving, 
Transposing, 

Completing tlie square, a:*— «^^+j=^+J="4" 

Evolving, ^"^2~ 2 ' 



Transposing, 
Involving, 



:^=1±^. 



r=±aj 



1±V5 



Ex. (64.) Given ar— l=2+-j to find the values of ar. 

a;* 

2 
Conditions, a;— 1=24—7. 

a;* 

Since a;-l=(a;*-l)(a;*+l). 

Therefore, («*— l)(a:*+l)=2+4;- 

a* 

Dividing by :c^+l, a;*— 1=~. 



a;2 



Clearing of fractions, a:— a;^=2. 

4 1 19 

Completing the square, ^""^ +Z^==^+I'^4" 

1 1 3 

Evolving, a;2— =±^. 

X 3 1 

Transposing, a:^=±-4--=2, or —1. 

Involving, a;=4, or 1. 
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Ex. (65.) Given /^a;«— (r>=a;— * to find the values of a:. 
Conditions, j^a?^c^:=zx—b. 

Involving both sides, a:"— o^ssx*— 83a*-|-8Wc— J*. 

Transposingandcancelling, 333:*— 3^a:=a?— i'. 

Dividing by 33, a^^hxjtl^. 

Completing the square, a:^— 3ar+-=:^-g^+-j=-^^. 
Evolving, x-|=J^^=^ 



12 • 

T2"+2" 



Transposing, :c=± I 

Ex. (66.) Given A^+2 ^tz:V; ^^ g^^ ^^ ^^^^ ^^^^ 



V^+2 



Conditions, 

Clearing of fractions, Vi?+2 V5=tl6— x. 

Transposing, &c., 8ar+2A/i=16. 

Dividing, a:4.|^— 

1 16 1 49 

Completing the square, a:+§v^+-=:--+-=_. 

Evolving, V^+|=±J. 

7 1 8 

Transposing, ^=_t._„=2, or -^. 

Involving, a;=4, or -g-. 

Ex. (67.) Given V^— 2a/^— «=0V^ to find the values 
ofar. 

Conditions, V^'— 2yv/^— a?=OV^ 

Dividing by vT, a:— 2— a/^=0. 

Transposing, a:— V?=2. 
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1 19 

Completing the square, a:— V^-|-a=2+4;=7' 

1 3 
EYolying, V7— ^=±2. 

3 1 
Transposbg, >V^=±9+o=2, or —1. 



-2^2" 
Involving, a;=4, or 1. 

Ex. (68.) Given >v^+ V?=6 V? to find the values of x. 
Conditions, ^s/1?-\'a/^=^^js/x. 

Dividing by V^> a:*+a;=6. 

1 ^ . 1 25 



Completing the square, a:«-j-a;-f--==6-|-j=-j 

1 

"2==^2' 
^1 

-2 2' 



1 ft 
Evolving, a:+^=±2- 

Transposing, a:= J_ s=2, or —3 



Ex. (69.) Given |=22 J+^ to find the values of x. 
Conditions, ^=22i+^. 

Multiplying by 2, ^=44^+?^. 

Transposing, x-^-^=U^. 

Q 

Completing the square, a:-?^^i=44i+g=^ 

1 20 
Evolving, V^— o=zt-«- 

o o 

nV. . y- . 20 , 1 ^ 19 

Transposmg, V3=ifc-g+g=7, or — j. 

Involving, a;=s49, or -g-. 
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¥-2 1 . 

Ex. (70.) Given r o7r=^ ^ ^^ ^^ values of a:. 

"5 1 

Conditions, = «7r=0. 

a;— 5 20 

Reducing the fraction, — = rr^ =:t7:. 

*' ox — 25 20 

Clearing of fractions, 12^^/i— 40=a? — 5. 

Transposing, x — 12/i/x=z —35. 

Completing the square, a;— 12^^ 36= —35 + 36=1. 

Evolution, a/^— 5=dbl. 

Transposing, a/5==±1+6=7, or 5. 

Involving, a:=49, or 25. 

Ex. (71.) Given x^+a;^=:756 to find the values of x. 
Conditions, a;^+a;*==756. 



Oompleting the 


sqnare. 


1 , i , 1 ^, _ , 1 3025 


Bvolying, 






Transposing, 




x^=±f-i=27,or-28. 


Eyolving, 




a;^=3, or ^-28. 


Involving, 




a;=243, or —28*. 



Ex. (72.) Given 2:8—0:^=56 to find the values of x. 

Conditions, si^ — a:^=56. 

Completing the square, a:"^— a:^+j=56+T=-2-. 

3. I 15 
Evolving, ic*— 2==*="2' 
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SrolTiBg, 2^=2, or -7*. 

IttTohing, x=4, or —7* or ^/W. 

15 

15 

Clearing of fiaelioQa» 5+x4- V^^+?=l^- 
TnA6posuig» /y5x+?=10— a:. 

btohring^ 5x+«*=100— 202:+a:«. 

Sedocing, 25j:=:100. 

IKriiiiiig^ x=4. 

Ex. (740 GiT«i a/x+I5+4^x+I?==:6 to find the values 

ofx. 

Cooditioiis. A/iqFI2+^x-FI2=6. 

Coinpletiflgihe»qiiir6»V*l^+/y*TTS-^ 

^-— _ 5 1 
Tranq^oong, i^x+12=d:^— ^=2, o.- -3 

luTolYing, x+12^16, or 8J 

Tram^posing, x=16— 12=4, or 81-12=69. 

Ex. (75.) Given «"— 2aa?"=* to find the values of x. 

Conditions, x" — 2ax*=i. 

Cwnpleting the square, «"— 2a2*+a»=a'4-5. 

Evolving, a?— a=diA/fl?+J. 

Transposing, 3^=a±:A/^^. 

1 
Involving, &c., a:=(fl±V?TO"- 
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Er, (76.) Given 3a:*— g-^— 592 to find tlie values of a:. 

Conditions, 3a:*— ^=—592. 

5«* £ 
Transposing, &c., -r — 3a;'^=592. 

Multiplying and dividing, z^ y-= a . . 

Completing the square, 

^ 6a:* 9 1184 9 5929 
* "r+25^ 5 ' 25'"~2r' 

4 3 77 
Evolving, a;t -_.j|_^. 

Transposing, a;^=±---4--=16, or — r-. 

Involving, &c., a:=8, or— f— j. 



PEOBLEMS IN QUADBAUCS. (p. 187.) 

E^. (2.) Let a; s= the width of the frame. 

And 12x18=216, the contents of the glass. 

Then (18+12)(2Xa:)=60a:; a:Xa:X4=4a:". 

Hence 4a:*+60a:= the contents of the frame. 

And 4a:8+60a:=216. 

Dividing, x^-{-\bx^=ss&4i. 

Completing the square, 

aJ»-f.l5ar+56.25=54+56.25=110.25. 

Evolving, a:+7.5=10.5. 

Transposing, 3:=10.5— 7.5=3 inches. 

Hence the width of the frame is 3 inches. 

11 
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Ex. (3.) Let a;= the number of sheep. 

60X20 54X20 
Then, — 



X a:— 15 

Clearing of fractions, 1200a:— 18000=1080a:—2a:2^3Q3j^ 

Transposing, &c., *2a:»+90a:=$18000. 

Dividing, x^+4.bx=9Q00. 

Completing the square, 

^^AK .2025 . OAAA . 2025 38025 
aJ»+45a;4— j-=9000+-j-=— J— . 

Tit , . , 45 195 

Evolvmg, ^+"2"^"2'' 

nu . 1^5 45 150 ^^ , 
Transposmg, ic=-o o"=""*r"= '^ sheep. 

Jt Ji A 

Dividing, 1200-f-75= 16 shillings. 

Hence there were 75 sheep, at 16 shillings each. 

Ex. (4.) Let 2r = the price of the flour. 

Then, .(^XiUo)+''=^^- 

^^ . . Bo+^=^^- 

Clearing of fractions, a:»+100a:=3900. 

Completing the square, 

a^+100a:+2500=3900+2500=640O 
Evolving, a;+50=80. 

Transposing, a;=80— 50=$30. 

Hence the flour cost $30. 

Ex. (5.) Let X = the less number, and x-{-9 = the larger. 

Then a;+9+a:=2a;+9 = the sum of their ages. 

And 25qF5XH=^=266. . 

22:2+27a:+81=266. 

. 27a; 

Uniting terms, &o., " a^-\ — jr-=92.5. 

n w .1. ^ , 27a; , 729 .. , , 729 2209 

Completing the square, a?+-^+-:r^=92.5+^=-j^. 
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27 47 
Eyolving, a:+— =-j. 

47 27 
Transposing, ^^^"Z — T^^^* *^® ^®^ number. 

" And 5+9=14, the larger.. 

Hence the larger number is 14, and the less 5^ 

.Ex. (6.) Let X == the sum A put in the firm. 
Then, as each man's gain will be in proportion to his stock mul- 
tiplied by the time it was in trade, therefore, 

xX 12=12a: will represent A's gain. 
And 30X16=480 " " B'sgain. 
Then 12a:+480 : 18 : : 12a: : 26— z. 
Multiplying the extremes and means by each other, we haye 

312a;+12480-48aar-12a:2=216a:. 
Transposing, &c., a:^+32a:=1040. 

Completing the square,a:'+32a:+256=1040+256=1296. ^ 
Jlvolving, :r+16=36. 

Transposing, 2;=36— 16=$20. 

Hence A's capital was $20. 
[See National Arithmetic, page 226.] 

Ex. (7.) Let a; =: the number of barrels. 

72 
Then, — = price per barrel. 

rru r 72 72 ' 

Therefore, — -7:== 1. 

x-\-o X 

Clearing of fractions, &c., x-^Qx=z4S2, 

Completing the square, a:»+6a:+ 9=432+9=441. 

Evolving, a:+3=21. 

Transposing, a;=21 — 3=18 barrels. 

Dividing, 72-f-l 8 =$4, price of each . 

Hence he bought 18 barrels, at $4 per barrel. 

Ex. (8.) Let x = the width of the walk. 
Then, 6a:— 2 = the side of the court. 
And 8a;— 2 = .the side of the court including the walk; 
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And tte— 2Xi=24a:— 8, perimeter of the walk. 
Therefore, (8x-2)»-(6a:-2)«=24x-84-164. 
(64a:»-32a:+4)-.(36a:«-24a:+4=24r-8+164. 
Reducing, &c., 28a:«— 82a;=156. 

Tk- -J- « 8x 39 

Dividing, af"— y=y. 

n w *!. ^ 8a:. 16 39 ,16- 289 

Completing%e8qiiare,a:»--y+^===y+jg==-j^. 

xv 1 • 4 17 

Evolving, ar— y=Y. 

17 4 21 

Transposing, a:s=:-=-+==y=3, width of ihe walk. 

8X6=18; 18—2=16, ride of the court. 
.16x16=256, area of the court. 
Hence we find the court contains 256 square yards. 

Ex. (9.) Given Tji-rjsssi to find the values of a::. 

Conditions, 7lX5)»^*' 

Involving, &o., 8+3a:»=l+3a:+3a^+-a:*. 

Dividing by 1+ar, 8— 3a:+3a:»=l+2a:+«>. 

Eeducing, 

Oompleting the square, 

Evolving, 

Transposing, a:=±T+j=2, or J, 

Ek. (10.) Given a?*— 2a:»+x=132 to find the values of z. 
Conditions, a?*— 23;'+a:=132. 

Adding and subtracting a:*, a?*— 2a:»+a:8— (a;«-^a:)=132. 
Completing the square, 

(a;»-x)»-(x»-a:)+i=182+i=2f^. 
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Evolving, 3?-x~==^. 

OQ "I 

Transposing, a^^x=±—+-=l2, or —11. 

A- ^ 
If we suppose the former, then, by completing the squares, we 
have 

Evolving, x~=:±l. 

7 1 
Transposing, a:=±^+-=4, or —3. 

But, if a?^z=-'ll. 

Completing the square, a:*— a;+j=— 11+^=—- j-. 

Evolving, :r-i=±i^^ 

Transposing, x= o"" • 

Ex. (11.) Given dx+A/J6a?+&6a?=:lba^'-A to find the 
values of a;. 

Conditions, 9x+a/ 16ar*4-S6a?=15ar'— 4. 

Transposing, &c., {9z+A)+2xA/Sx+i=zlb3^. 
Completing the square, 

(9a:+4)+2arA/giHPE+a:'=15a:2+a:2^16ar». 
Evolving, AyW^+x=±/Ls. 

Therefore, V^9i+¥=db3a:, or —5a:. 

Involvmg, 9ar4-4=:9ar», or 25a^. 

Transposing, 9ar*— 9a:=:4. 

Completing the square, 9r»— 9a;+-=4+j=?p 

3 5 

Evolving, . ac— jr=±H 



5 3 

Transposing, 3a:=±-+-=4, or — 1. 

11# 



3 
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DiYiding, ^^^g' ^' — q" 

Bjit,if 9a:+4==25a:>. 

Transposing, 25:i^— 92;=4. 

4 

Dividing, a^ — ^9a:=:_. 

Completing the square, 

9a: 81 4 81 481 
25+2500"^25 ' 2500'^2500' 

^-^ -^*^- 

Transposing, x= — -^ — . 

Ex. (12.) Let a: = the first term, and y = the second. 

1. Then x : y : y : 1^. 

2. Therefore, 16z=y^. 

3. Again, a;»-fy=225. 

4. By substitution, a^-\-lQx=22b, 

5. Completing the square, 2:^+16a;-f-64=225 +64=289. 

6. Evolving, x-f 8=17. 

7. Transposing, a:=17 — 8=:9. 

8. Putting the value of ar into (2), 16x9=144=y«. 

9. Evolving, 12=y. 
Hence the two numbers are 9 and 12. 

QUADRATICS WITH TWO OB MOBS 17NEN0WN TERMS. (p. 188.) 

Ex. (7.) Given 0^+1/^=20 ) , ^ ^ ,^ , 

And a:^— V=12 S values of a; and y. 

1. First condition, a;^-|-^=;20. 

2. Second condition, a:^— ^=12. 

3. Subtracting (2) from (1), 22^=8. 

4. Dividing (3) by (2), f=A. 

5. Evolving (4), 2^==2. ' 

6. Substituting for y in the (2) its value in (5), 

a:2_4^12. 
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7. Transposing (6), * a^z=zl2+A=l6. 

8. Evolving, x=:^ 
Hence Z7^4t ; and y=2, 

Ex. (8.) Given x+y=z 6 > ^ ^ , ^, , ^ , 

A j^.^ ofi ? to find the values of a: and y. 
. And a;^+^=26 J ^ 

1. First condition, 2-f-ys=6. 

2. Second condition, a:^4"y*=26. 

3. Value of x in (1), ar=6 — y. 

4. Involving (3), ar»=36— 12y+2/«. 

5. Putting (4) into (2), 36— 12y+2/»+2^=26. 

6. Transposing, ftc. (5), j^— 6y= — 5. 

7. Completing the square, t^ — 6y+9== — 5+9=4. 

8. Evolving, y_3_-t2. 

9. Transposing, • y=±2+3=5, or 1. 

10. Putting the value of y into (1), a:+5=6. 

11. Transposing, x=Q — 5=1. 
• 12. Or, a:+l=6. 

13. Transposing, a;=6— -1=5. 

Hence a?=5, or 1 ; and ys=l, or 5. 

Ex. (9.) Given a^+y^=74k ) ^ /» :. x,. 

^ ^ . , *^ '> to find lie values of a: and y. 
And Xr-yz=: 2 ) ^ 

1. First condition, a;*-j-y^=74. 

2. Second condition, a;— yi=2. 

3. Transposing (2), a:=24-y. 

4. Involving (3), 7?=4:\Ay^. 

5. Putting the value of a:* into (1), 

4+4y+y»+y»=74. 

6. Dividing, &c., y3^2y=:35. 

7. Completing the square, y'-{-2y-[-l=35+l=36 

8. Evolving, y+l==t^- 

9. Transposing, y=±6— 1=5, or — 7. 

10. Putting the value of y into (2), a;— 5=2. 

11. Transposing, a:=:2-[-5=7. 
.12. Or, te=2— 7=— 5. 
Hence afc=7, or — 5; and y=5, or — 7. 
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Ex. (10.) GiYena:»+yt=U9)^ . ' ^, , „ , 

And a:-f-ys= 17.) ^ 

1. First condition, a:^-|-y^=149. 

2. Second condition, a;+y=17. 

8. Transposing (2), a:=17 — y. 

4. Involving (3), afc=289— 34y-fy 

5. Putting the value of a^ into (1), 

289— 34y4y+2^149. 

6. Bedacing tenns, y*— 17^^= — 70. 

7. Completing the square, 

• ,- , 289 ^^ . 289 9 




8 17 
9. Transposing, y=±g-f— csslO, or 7. 



8. Evolving, 

9. Transposi 

10. Putting the value of y into (2), 

a:+10=17. 

11. Transposing, x=I. 

12. Or, putting the value y into (3), a:=17— 7=10. 
Hence the value of a:=10, or 7 ; y=7, or 10. 

Ex. (11.) Given a:«-y«=85 ),.,,, , « , 
^ . , , ^^ > to find the values of Zand V. 

And a;-f yt=17 ) ^ 

1. First condition, a^ — y^=85. 

2. Second condition, a;-j-y=17. 

3. Transposing (2), as=17 — y. 

4. Involving (3), ar^=289— 34y+y». 

5. Putting the value of a:^ into (1), 

289— 34y4V-2r^85. 

6. Keducing terms, 17yt=102. 

7. Dividing, y=6. 
8 Putting the value of y into (2), a:-f6=17. 

9. Transposing, &c., a:=17 — 6=11. 

Hence the value of a; is 11, and y is 6. 
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Ex. (12.) Given a;— y= 2 ) . . _ 

A J i« ^ ^o f to find the values of re and y. 
And ar'— ^=98 ) ^ 

1. First condition, x — y=2. 

2. Second condition, a^ — ^=98. 
8. Dividing (2) by (1), a^-\^xy+fz=49. 

4. Involving (1), a? — 2a^-}~^=^ 

5. Subtracting (4) from (3), 82:^=45. 

6. Di^ding, xy=l5, 

7. Tran^osing (1), xs=s2'^y, 

8. Putting the value of a; into (6), ^(2+^)=15. 

9. Multiplying, ^3^22^=15. 

10. Completing the square, ^+2y+l=l^+i=16- 

11. Evolving, y+l=±4. 

12. Transposing, ^sd=^ — 1==3, or — 5. 

13. Putting the value of y into (7), * a;=2+3=5. 

14. Or, ^ x=2-5=— 3. 
Hence a;=5, or — 3 ; and y=3, or — 5. 

Ex. (13.) Given 10x+y=zdxy ) , ^ :, .^ * i 

^ ' . , ^* ^ ^ J to find the values of z and y. 

And y— a:=2 ) ^ 

1. First condition, lOz-^-ysssBxy, 

2. Second condition, 3r—2;=2. 

3. Transposing (2), yz=z2^x, 

4. Putting the value of y into (1), 10z+2+x=Bx{2+x). 

5. Eeducing terms, &c., 

6. Completing the square. 



7. Evolving, 




8. Tran^osing, 

9. Substituting 2 for its value in the (3), 2^=2+2=4, 

10. Or. y=2+H)4 

1 5 

Hence a:=2, or — g; and y=:4, or ^. 
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BTAMPLKa OP ONB OB MOBB UNKNOWN TERMS, (p. 192.) 

Ex. (1.) Let X = A's money, and y = B's money. 

1. Then, a:+y=18. 

2. And 2a:Xy=2a;y=154. 

3. Transposing, ar= 18 — 3 

4. Putting X into (2), 2y(18— y)=154. 

5. Multiplying, 3%-22/^=154. 

6. Transposing and dividing, ^ — 18y= — 77- 

7. Completing the square, 

^-.18j^_|-81 =-77+81=4. 

8. Evolving, y— 9=2. 

9. Transposing, y=2-}-9=ll. 

10. Putting the value of y into (1), a;+ll=18. 

11. Beducing, x=7. 
Hence A had $7, and B $11. 

Ex. (2.) Let x zsz the larger number, and y =: the less. 

1. Then, x — y=5. 

2. And . a;»+2/'=193. 
8. Involving (1), se^-'2xy+y^=2b. 

4. Subtracting (3) from (2), 2a:y=168. 

5. Dividing, a:y=84. 

6. Transposing (1), a:=5-|-y. 

7. Putting the value of a: into (5), y(5+y)=84. 

8. Multiplying, 6y-fy=84. 

9. Completing the square, ^-{-5y+-2-=84-J-j-=— -. 

10. Evolving, . y+i=T- 

n rr • 19 5 14 ^ 

11. Transposmg, y=— — -=— =7. 

12. Putting the value of y into^l), a:— 7=5. 

13. Transposing, a:=5+7==12. 
Hence 12 = the larger, and 7 = the smaller number. 



QUADBATIG EQUATIONS. 188 

Ex. (3.) As it requires 200 rods of fence to enclose both £elds, 
it is evident that the length of one side of each will be -^=50 

rods. Let a: = side of A'fl, and y = side of B's field. 

1. Therefore, x+y=bO. 

2. And a^+f=:UOO. 

3. Transpowng (1), a:=50— y. 

4. Involving (1), {x+yf=za^+2xy+f^2^00. 

5. Subtracting (2) from (4), 2a:y=1200. 

6. Dividing, a:y=600. . 

7. Substituting for x its value in the (3), y(50— y)=600. 

8. Multiplying, 502^—2^=600. 

9. Transposing, ' y*— 50y= — 600. 

10. Completing the square, 

y2_50y+625=-600+625=25. 

11. Evolving, y— 25=5. 

12. Transposing, y=5+25=30 rods. 

13. Substituting, a:=50— 30=20 rods. 

14. 30x30=900; 900x2.25=$20.25, B's. 

15. 20x20=400; 400x2.25=$9, A's. 

Ex. (4.) Let 2; = the side of the smaller room, and X'{-1 the 
side of the larger. 

1. Then, a^+x+T^=%. 

2. And x'+x'+2x+l=S5. 

3. Reducing, a:*+ar=42. 

4. Completing the square, aP+x+-T=i42-\-jz=—, 

5. Evolving, a:+_=_. 

13 1 

6. Transposing, a?i=-^— jr=6, side of the smaller room. 

7. By question, 6+1=7 = side of the larger. 

8. « 40 : 62 : : 63 : 32| yards. 

9. " 1.75 X 32|=$56.70, price for the smaller room. 
10. " 40 : 6^ : : 73 : 44^ yards. 

11 " 1.75x44iV=$77.17i, price for the larger room. 
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Ex. (5.) Let 2: = the side of tho larger pUe, and 20 — x rss 
the side of the smaller. 

1. Then, by conditions, s^+W^^=2240. 

2. Involving, a*+8000— 1200a:-|-60a:3_a4._2240. 

3. Reducing terms, 602;*—1200a:+ 8000=2240. 

4. Transposing, a?— 20a:==— 96 

5. Completing square, a;»—20a:+100=— 96+100=4. 

6. Evolving, a:— 10=2. 

7. Transposing, a:^=2-{-10=12, side of the larger. 

8. By conditions^ 20—12=8, side of the less. 

9. « 12'=1728. 

10. " 8»=512. 

11. « 17284-128=13J cords. 

12. " 512-^128=4 cords. 

13. " $6.25xl3J=$84.37i, value of the larger pile 

14. " $6.25X4=$25, value of the less. 

Ex. (6.) Let 2: =t the length of the larger building, and y =3 
the length of the less ; and —=12, the difference of their lengths. 

1. Then, by second condition, a;^+^5=2120. 

2. By first condition, x — y=12. 

3. Involving (2), x'^2xy+f==lU. 

4. Subtracting (3) from (1), 2a:y=1976. 

5. Dividing, xy=9SS. 

6. Transposing (2), a:=12-|-y. 

7. Putting the value of the x into the (5), ?f{12+y)=988. 

8. Multiplying, 12y+y^z=9BS. 

9. Completing the square, &c., 

2/J-f.l2y-f.36=988+36=1024. 

10. Evolving, y+6=32. 

11. Transposing, y=32— 6=26, length of the less. 

12. « a:=12+26=38, length of the larger. 

Ex. (7.) Let 2; = the number of hours each was on the road 
before they met. 

1. Then, a;+9=A's whole time. 

2. And a:+16=B's whole time. • 
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3. Then, x-^-^ : xiil: — -^ = distance A goes before 

they meet. 

X 

4. And a:+16 : ar : : 1 : ^^ == distance B goes. 

5. Hence ^ ^ I — -tr?r = 1, whole distance. 

a;+9 a;+lo 

6. Clearing fractions, a:3^l6a:+a;2^9^_a3^25a:+144. 

7. Therefore, . a^=al^, 

8. Evolving, a:=12. 

9. By the question, a:+9=12+9==21 hrs., A's time. 
10. " " " a;+16=12+16=:28 hrs., B's time. 

Hence A performs his journey in 21 hours, and B in 28 hoars. 

Ex. (8.) Let X = the larger part. 
And 60— a: = the smaller. * 

1. Then, a;x50=^ : 3?^W^ : : 2 : 3. 

2. Mult, extremes, &c., 180a:— 3a:*=— 7200+2402:. 

3. Reducing terms, &c., a:3^20a;=2400. 

4. Completing square, ar»+20+100=2400+100=2500. 
6. Evolving, a;+10=50. 

6. Transposing, a:=50— 10=40, the larger, 

7. " 60— 40=:20, the less. 
Hence 40 = the larger part^ and 20 = the smaller. 

Ex. (9.) Let X = the larger, and y = the less number. 

1. Then, by first condition, xy=z77. 

77 

2. And «= — . 

^ X 

3. By 2d condition, a:*-(^Y - (^-?)* ••9:2. 

4. Involving, &c., 2(:^-?^)=(a.-154+^^ 

5. Multiplying, 2a:*— 11858=9a:*— 13863:^+53361. 

6. B^ducing terms, a:*— 198a:2__93i7, 

7. Coimpleting the square, 

a^-_198a:8+9801=-9317+9801=484. 

12 



186 
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8. ErolTiog, a;*— 99=22. 

9. Transposing, a;»s=22+99=121. 

10. EyolTing, x=ll, larg» number. 


77 
11. Substituting, -ysr— =7, less number. 


Hence the larger number = 11, and the smaller = 7. 


Ex. (10.) 1. Krst condition, x^-\-f=z225 
2. Second condition, a:* : ^ : : 9 : 16. 


3. Multiplying extremes, &c., 16x*=9y*. 


4. DiTiding, - x^=:^. 


5. Substituting for x^ in (1) ite value in (4), y»+^=225. 


6. Adding terms, ^^—225, 


7. Evolving, ^=15- 


8. Dividing, .y=12. 

9. Involving, y^=144. 
10. Value of a:* in (1), a;»=225— 144=81. 


Hence the less lot contained 81 square rods, and the larger 
144 square rods. 


Ex. (11.) Let z = the greater, and y = tiie less. 


1. By the question, a:y=48. 

2. And a:8-y» : (a:-y)» : : 37 : 1. 


8. Expanding. a:»— ^ : 3:8—32:^+3^—^' * 

4. By Prop. IX.,* Bx^^^xy^ : {x^yf : : 

5. Dividing into fectors, Zxy{x—y) : {x—yf : 

6. Divide by ar— y, Sxy : (a:— y)« : 

7. a:y=48 (1), therefore, 144 : (x-y)^ : 

8. Multiplying extremes, Ac, 36(a:— 3 

9. Dividing by 36, (a:— 2 
10. Evolution, a;- 


37 : 1. 

36 : 1. 

36 : 1. 

36 : 1. 
. 36 : 1. 
^)2=144. 

-y=2. 


11. Involving (10), 2?--2xy+ 

12. Multiplying (1) by 4, * 4j 


2/^=4. 
cy=192. 



♦ p. 210 Algebra, 
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13. Adding (12) to (11), x^+2xy+y^=im. 

14. Evolving (13), a:+y=14. 

15. Evolving (11), ar— y=2. 

16. Sum of (14) and (15), ar=16. 

17. Dividing, a;=8. 

18. Value of y in (14), y=14-8=6. 
Hence the greater number is 8, and ^e less 6. 

Note. — This question might have been solved if x-i-y = the 
greater, and x-^y = the less. 

Ex. (12.) Let 2; = the greater, and y = the less. 

1. Then, by first condition, xy=19Q. 

X 

2. Second condition, -=4. 

y 

3. Multiplying, a;=4y. 

4. Substituting for x ita value in (3), %Xy=196. 

5. Multiplying, 4^=196. 

6. Dividing, y*=49. 

7. Evolving, y=7, the less. 

8. Multiplying, 4x7=28, the greater. 
^ Hence the greater number is 28, and the less 7. 

Ex. (13.) Let X zsnihe time in which they all can do the 

XXX 

work ; then, in one hour, A will do ^ of it, B y^, and « of it. 

XXX 

1. Therefore, 6^15"^^^^ ^^^* 

X 

2. Adding, q=1* 

o 

3. Multiplying, a;=3 hours. 
A, B and C, will therefore do the work in 3 hours. 

Ex. (14.) Let X a= the number of oxen. 

240 
1. Then, = the price of one ox. 



"550 

2. And 5=3x— +8=240+59. 

X 
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3. Clearing of factions, &c., 

82:«+216j;-720=29ax. 

4. Transposmg, ar^— 83a5=720. 

5. DiTiding, * a:3-i|?=90. 

6. Completing the square, 

83a? , 6889_^ , 6889_ 29929 
■8'+256""^"'"256'~ 256 " 

^ 1. 1 • 83 173 

7. Evolving, ^""Ig'^Ie • 

173 , 83 256 -^ 

8. Transposing, a:= -^ | ^ =-:r^=16 oxen. 



16^ 16 16 
Hence the grazier bought 16 oxen. 

Ex. (15.) Let a; = the side of the less, and y sx the side of 
the greater. 

1. Then, by first condition, a:+y=41. 

2. Second condition, a:«x|+2/^x|=205x 20=4100. 

8. Multiplying, &c., a:^+2^a;=16400. 

4. Dividing (3) by (1), a:y=400. 

5. Dividing by y, «= — . 

6. Substituting for x in (1) its value in (5), 

— hy=4i. 
y 

7. Multiplying by y, 400+^=41^. 

8. Transposing, ^— 41y=— 400. 

9. Completing the square, 

2^-41y+-^=-.400+-j-=-j. 

10. Evolving, ^^^^2: 

9 41 

11. Transposing, y!=54--r-=25,side of the larger. 

12. Substituting, . 41— 25=16, side of the less. 
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Ex. (16.) Let a; = the larger part, and 145— rs ss the 
smaller. 

1. Then, by conditions, V^+V 145— a;=17. 

2. Involving, 2:+2VI15i=?+145— ar=289. 

3. Collecting terms, 2V145a:— a;*=144. 

4. DividiDg, ;yii5i=?=72. 

5. Involving, 145a;— a;'=5184. 

6. Transposing, a;8-145j;=.-5184. 

7. Completmg square, ar— 145a:-j — j — =— 5184-] — j— . 

4 4 

o T1 1 . 145 17 

9. Evolvmg, X = . 

iA nv.« • 17 , 145 162 ,., , 

10. Transposmg, a;=— -j — jr-=s-— -=81, larger. 

Ji Jt A 

11. " 145-81=64, smaUer. 
Hence the larger numl3er is 81, and the smaller 64. 

Ex. (17.) Let a; = the sum paid for the ox. 

1. Then, by conditions, ar+(a:XTjTQ)=56. 

2. Clearmg of fractions, &o., a:3+100a:=5600. 

3. Completing sqiiare,a:2^100a;+2500=5600+2500=8100. 

4. Evolving, a;+50=90. 

5. Transposing, a:=90— 50=40. 
Hence the sum paid was $40. 

Ex. (18.) Let a; = the larger part, and 14— a; = the smaller 

1. Then, by conditions, a;»+(14— a;)»=728. 

2. Expanding, a:»+2744-588a;+42a:3_a4.^728. 

3. Reducing terms, 42a;»— 588^=— 2016. 

4. Dividing, ar^— 14a:=-48, 

5. Completing the square, 3:»—14a;+49=— 48+49=1. 

6. Evolving, a;— 7=1. 

7. Transposing, x=l+7=8, the larger. 

8. « 14— 8==6, the smaller. 
Hence the numbers are 8 and 6. 

12* 
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Ex. (19.) Let X =s the breadth, and*2x = the lengtili of the 

1. Then, by conditioDS, arX25^iT^X2i=fJ— 496. 

2. Transposing, &c., 2a:»-f496=22:«+12ar+16. 
8. Bedacing tennSy 12xsc=480. 

4. Dividing, . a:=40. 

5. Multiplying, 2ar=80. 

6. « IJTflx 55+1=3696. 

7. Dividing, 3696-^160=23 acres, 16 poles. 

Ex. (20.) Let X and ^ = the numbers. 

1. Then, by first condition. 

2. By 2d condition, 7^'-'f=2A:. 

3. Transposing, a:^=24+y*. 

4. Evolving, a:=:A/2I+y^ 

5. Substituting for a; in the (1) its value in (3) and (4), 
yA/2iq:p+24+s^+2/»=109. 

6. Transposing, yA/2i+7'=85— 2y». 

7. Involving (6), 243/'+2^=7225-3402^+42^. 

8. Transposing, 3y*— 3642/*=— 7225. 

Q T.' 'A' A S^V 7225 

9. Dividing, y» g£-= —. 

10. Completing the square, 
364^, 132496 7225 132496 _ 45796 

^ 3 ''■ 36 ^ 3 ■* 36^"" 36 ' 

11 IT 1 • ;2 S64 _i_214 

11. Evolving, 2/3 — _.-=-t-g-. 

io m. • ^ . 214 . 364 150 ^^ 

12. Transposing, 3^=:-j__+_=:_— 25 

13. « 2^=5. 

14. Involving, &c., 2/^=25 : 24+25=49. 

15. Putting the value oii/ into (3), 
ar^24+25=49. 

16. Evolving, a:==:/i/i5=7. 
Hence the numbers are 5 send 7. 
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Ex. (21.) Let X =s the nmnber. 

Then, by the conditions, a/x^^BT^sx-^IQ. 

Involving, a:+40=a:»— 82a:+256. 

Transposing, a;^— 33a:a=r— 216. 

n 1 *• 41, ^ OQ . 1089 „^^ , 1089 225 

Completing the square, ar— 33a;H — —===— 216-4-—— ==-t"« 

Evolving, ^"■"2 ~T* 

m_ . 15 , 33 48 ^. 

Transposing, a:=Y+Y=2"^ 

Hence the number is 24. 

Ex. (22.) Let x = A's age, and y s= B's age. 

1. By first condition, a:y=750. 

2. By 2d condition, 5^=Jxy+T=851. 

3. Multiplying, arj^+Ta;— 2^—14=851. 

4. Subtract. (1) from (3), 7a;— 2y=115. 

5. Dividing (1) by y, a;= — . 

y 

6. Putting the value of a; in (5) into (4), 

^-2,=115. 

y " 

7. Clearing fractions, 6250—2^=115^. 

8. Transp.anddiTiding,y»-j — jji'=2625. 

9. Completing the square, 

115y 13225 13225_55225 
3^1 2 ' 16 -2625+-^ jg-. 

,» ^ , . ,115 235 

10. Evolving, y-}— j-=-j-. 

,, _ 235 115 120 „ 

11. Transp., y=-^ ^-=-^-=30. 

12. Dividing, 750-5-30=25. 
Hence A's age is 25 years, and B's 30 years. 

£z. (23.) Let x s= tiie length, and y = the breadth, of the 
garden. ' 



142 KBT TO OBEXNLBAF'B ALGEBRA. 



1. 


First condition, 


xy= 


=15000. 


2. 


Second condition, 


a:+14Xy+14= 


=18696. 


8. 


Multiplying, «y+14z+%+196= 


=18696. 


4. 


Subtracting (1) from (3), 


14a;+14jr+196= 


=3696. 


6. 


Transposing, 


143:+14y= 


=3500. 
15000 


6. 


Value of a: in (1), 


x= 


y 


7. 


PntUng value of a; into (5) 


210000 , -, 
,, ^ +14y= 


=3500. 


8. 


Clearing effractions, 


210000+14y»bi 


=3500y. 


9. 


Dividing by 14, 


15000-h^= 


=250y. 


10. 


Tranqtomng, 


y»— 250y= 


=-15000. 


11. 


Completing the square. 








y«-260jr+15625=- 


-15000+15625= 


=625. 


12. 


Evolving, 


y-125= 


=25. 


13. 


Transposing, 


y=25+125= 


=150 yards. 


14. 


Dividing, 


15000^150= 


=100 yards. 



Hence the length is 150, and the breadth 100 yards. 

Ex. (24.) Let 2; = the number of acres. 
Then, = the price per acre. 

n. n . , 5600 5600 -^ 

Therefore, by cond., — r-vK^^ 10. 

a:+10 X 

Clearing of fractions, 5600a;=5600a:-t-56000— lOa:^— lOOar. 

Transposing and cancelling, 

10a:3^100a:=56000. 

Dividuig, a:2^10a:=5600. 

Completing the square,^ 

ar^4-10x+25=5600+25=5625. 

Evolving, a;-}-5=75. 

Transposing, a;=75— 5=70 acres. 

Hence the &rm consisted of 70 acres. 

Ex. (25.) Let x = the breadth of the field, and 4a: s= the 
length. 
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Then, by cond., xX,^=^ = the contents in rods. 

4x^ 

And r-^TT = the contents in acres. 

loU 

42^ 4x^ 

Therefore, TenX^=Tzr7T> the cost of the field. 



Distance round the field, 4a;+a:X2=10a:. 

And, by conditions, 10a;X4=402:=s=-— . 

Therefore, 6400a:=4a:». 

Dividing by x, Q400=:4a^. 

Dividing by 4, 1Q00=3^. . 

Transposing and evolving, a:=40. 

Multiplying, 4x=160. 

160X40=6400 square rods. 
Dividing, 6400—160=40 acres. 

Multiplying, 40x40=$1600. 

Hence, the length 160, and the breadth 40 rods. The price, 
$1600. 

Ex. (26.) Let a; ;:= the miles B travelled per hour, and 
a;-f-i = the miles A travelled per hour. 

By conditions, =1. 

z x+i 

39 X 

Clearing of fractions, 39a:+-^— 39a;=a:»+2. 

Keducing terms, —s=a^-\^. 

n 1 x: xu ', a; 1 39 1 625 

Completmg the square, ^■+"4+64==T+S4'^ 64 ' 

T7 1 • , 1 25 

Evolvmg, x+-^=z^. 

T • 25 1 24 ^ ., 

Transposmg, x=^ — -=-—=3 miles. 

O o o 

Substituting, 3+^=3^ miles. 

Hence A travelled 3^ miles per hour, and B 3 miles. 
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Ex. (27.) Let a; = the larger number, and y s= the less. 

1. By conditions, {x — y)y=42. 

2. Multiplying, a:y— 2/^=42. 

3. Transposing and dividing, a;= — ^t?L. 

4. Involving (8). ^^17&+8V+y«_ 

5. By conditions, (z+y) (a:— y)=a:* — y*=133. 

6. Substitutmg for oi^ its value in (4), 

1764+8V+3^ 33 

f 

7. Clearing of fractions, 

1764+842^+2^-2^==133y». 

8. Transpoang, 492^=1764. 

9. Dividing by 49, 2^=36. 

10. Evolving, ^=6. 

11. Value of a: in (3), a;=l?±^=13. 
Hence the larger number 13, and the less 6. 
Ex. (28.) Let a; = the number of persons. 

And, by conditions, = each man's share. 

1. By conditions, 77= [-200. 

a:— 2 X 

2. Clearing fract., 6300ar=6300a:— 12600+200a:«— 400a:. 

3. Cano.&c.,200a:»— 400a;=12600. 

4. Dividing, a:*— 2a:s=63. 

5. Completing the square, 

aJJ-.2a:+l=63-}-l=64. 

6. Evolving, a:— 1=8. 

7. Transposing, a:=8+l=9 persons. 

Ex. (29.) Let x = the number of hills *in breadth, x+^b 
= the number in length. 

1. By conditions, a;xi+75=^+75a:=6250. 

2. Completing the square, 

. , ^- , 5625 ^^_^ , 5625 30625 
3^^+753; H — J— ==6250-|- —.- =- 
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8. Erolving, ^+T=^- 

4. Transposing, a;=-^ — —=—=50 hills in breadth, 

5. Substituting, 50+75=125- hills in length. 



Ex. (30.) Let a; = the price of a duck, and y = the price 
of a turkey. 

1. By first condition, 10a:+12y=22.50. 

6 5 

2. By second condition, =4. 

X y 

• 3. Clearing effractions, 6y— 5a:=4zy. 

4. Mult. (3) by 2, -10a;+12y=8a;y. 

5. Subtracting (4) from (1), 202:=22.50— 8a:y. 

6. Transposing (1), ^^22.50^1% 

7. Putting a: into (5), 45.00-24y=22.50-^t?^p?^. 

8. Mult, by 10, 450.00— 2402/=225.00-180.00y+96y». 

9. Keducing terms, 96^24-602^=225. 

10. Dividing by 96, 2^+^=2' 

11. Completing the square, 

^■^ 8 ■^256""32"*"256"'256* 

12. Evolving, 2^+16'^16* 

iQ rr • 25 5 20 ^ ^, 

13. Transposing, ^==16""l6^16'^ 

14. Putting the value of y into (2), 

z 1.25 

15. Clearing of fractions, 7.50 — 5a:=5a:. 

16. Transposing, 10a:=7.50. 

17. Dividing, z=,7b cents. 
Hence a duck costs 75 cents, and a turkey $1.25. 




146 KST TO QBBBNLSAV^S ALGEBRA. 

Ez. (31.) Let a: = tlie number. 

1. Bj conditions, /\/r=p5I=a:— :18. 

2. Inyolving, z-}-24::==:x'^mx+S2^ 
8. Keducing terms, ar^— 37a;= — 300. 
4. Completing the square, 

^^37.+l?^=-800-|i^=169. 



4 

5. Evolving, 

6. Transposing, 

Ex. (32.) Let z and y s=s one side of each garden. 

1. By first condition, x^+f=20S. 

2. By second condition, 4a;+4y=80. 

3. Value of x in the (2), z= ""^ =20— y. 

4. Putting the value of z into (1), {20'-yY+f=:20S. 

5. Expanding the (4), 400-40y+j^+2^=208. 

6. Transposing, &c., ^— 20y=— 96. 

7. Completing the square, 

y3_20y+100=-96+100=4. 

8. Evolving, y— 10=2. 

9. Transposing, ^=2+10=12. 

10. Involving, ^=144. 

11. Subtracting, 208—144=64. 
Hence the larger garden contains 144 square rods, and the 

smaller 64. 

Ex. (33.) Let z = one of the sides of the larger garden, and 
y = the smaller. 

1. By first condition, a^ — ^=80, 

2. By second condition, 4a:-j-4y==80. 

80—47/ 

3. Value of a: in (2), z= — ^=20-y. 

4. Involving (3), aP=z400--A0y+f. 

5. Putting value of a;^ j^^^ (j)^ 400— 40y+j^3— j^=80. 
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6. Eeducing terms, 


402r-320. 


7. Dividing, 


y=8. 


8. Involying (7), 


2^=64. 


9. Putting the value of y into (1), 


a:»~64=:80. 


10. Transposing, 


a»=144. 


11. Adding, 


144+64=208. 



Hence the gardens contain 208 square rods. 

Ex. (34.)- Let a:-j-4 = the side of the larger garden, and x 
s= the side of the smaller. 

1. By conditions, {x+^Y+a^s=i20S. 

2. Expanding, a^+Sx+U+aP=20S. 

3. Eeducing terms, a:*+4a;=96. 

4. Completing the square, a:^-f 4a;+4=96+4=100. 

5. Evolving, a:-f2=10. 

6. Transposing, a:=10 — 2=8. 

7. By conditions, 8+4=12. 

8. Involving, 122+82=144+64=208. 

9. Transposing, 144—64=80. 
Hence the larger garden exceeds the smaller by 80 square rods. 

Ex. (35.) Let a; = a side of the smaller block, and y = SL side 
of the larger. 

1. By first condition, a:+y=:20, 

2. By second condition, a;'*+^=2240. 

3. Value of a: in (1), a:=20— y. 

4. Involving (3), ar»=8000— 1200y+60y2— j^. 

5. Value of (2), 8000 -1200y+602/2_2^^2/'=2240. 

6. Reducing terms, 60y*— 1200y=— 5760. 

7. Dividing, 2^^— 20y=— 96. 

8. Completing the square, 

j^-.20y+100=— 96+100=4. 

9. Evolving, 2^—10=2. 

10. Transposing, y=2+10=12. 

11. Substituting, a:=20— 12=8. 

12. « 12x12x6=864 ; 8x8x6=384. 
Hence the surface of the larger is 864 inches, and the smaller 

384 inches. ^q 
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Ex. (36.) Let x = the price of the cloth. 

1. Bj conditions, a:-}"^XT7T:=75. 

2. Clearing of fractions, VS^x-\-:i^=^im^, 
.3. Transposing, a:2^1002:=7500. 

4. Completing the square, 

a:2_|.io02:+2500=7500+2500==:10000 

5. Evolving, ' a:+50=100. 

6. Transposing, a;=100— 50=50. 
Hence the price of the cloth was $50. 

Ex. (37.) Let x = the larger number, and x — 12 = the lesa 

1. By conditions, 2F=T2x^=22:^— 12a:=560. 

2. Dividing, &c., x^^^x^im. 

3. Completing the square, a;«— 6a:+9=280+9=289. 

4. Evolving, a:— 3=17. 

5. Transposing, a:=174-3=20. 

6. Substituting, 20—12=8. 
Hence the larger number is 20, and the less 8. 

Ex. (38.) Let x = twice the width of the frame. 

1. By conditions, 35+^x1^+^=3(5x12+448. 

2. Multiplying, &c., 432+48a:+a:2=880. 

3. Eeducing, a:-+48a:=448. 

4. Completing square, a:»+482:+576=448+576=1024 
. 5. Evolving, a:+24=32. 

6. Transposing, a:=32 — 24 =8 inches. 

7. Dividing, 8—2=4 inches 
Hence the width of the frame is 4 inches. 

Ex. (39.) Let the parts be x and 100— a;. 

1. By conditions, V^+a/TW^=14. 

2. Involving a;+2VTDOi=^+100— a:=196. 

3. Reducing, 2Vr00i^^^=96. 

4. Dividing by 2, VT0D5=^=48. 

5. Involving, IOO2:— a:-=:2304 
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6. Transposing, ar^— 100a5=--2304. 

7. Completing the square, 

a:2_i00a:+2500=-2304+2500=196. 

8. Evolving, a;— 50=14. 

9. Transposing, ar=14-}-50=64. 
10. Substituting, 100—64=36. 

Hence the parts are 64 and 36. 

Ex. (40.) Let z = the width of the gravel-walk. 
And 6a:— 1 = one side of the court. 

Then 7a;— 1 X4a:=28a:^— 4a: = contents of the walk. 

And 6a:— 1 X4=24a:— 4 = perimeter of the court. 
Therefore, 28a:2— 4a:=24a:+336. 

1. By conditions, . 28a:2_28a:=336. 

2. Dividing, :^-^x=Vl. 

3. Completing the square, 7^ — a;4-J=12+J=12.25. 

4. Evolving, x — J=3J. 

5. Transposing, a:=3J-}-J=4. 

6. Substituting, 6a:— 1=24— 1=23. 

7. Involving, 23^=529. 
Hence the area of the court is 529 square yards, and the width 

of the walk is 4 yards. 

Ex. (41.) Let 2a: = the number of bushels of barley. 

Then x == the number of shillings paid for a bushel of wheat. 

And 54a: = the price paid for all the wheat. 

And a:— 4 = the number of shillings paid for a bushel of 

barley. 
Then x^^yJ2:t=:.'b^—^x = thb price of all the barley. 
Therefore, 2a:2-8a:+54a:=10(544-2a:)+576. 

1. Transposing, 2a:2+26x=1116. 

2. Dividing, a:2^13a:=558. 

op oL-iQ .169 ....169 2401 

o. Uomp. square, a:^-{-loa:~ 

4. Evolving, 
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e rrt. . 49 13 ^ ^ 

5. Transposing, ^"^"5 ^""^ 

6. Multiplying, SLcasSG bushels of barley. 

7. SubBtitutai^, x — 4=18—45=14 shillings. 
Henoe there were 36 bushels of barley, at 14 shillings per 

bushel. 

Ex. (42.) Let a; = the side of the box, and 165JXl44xB 
s=71496, solid contents of the plank. 

1. Then, a;»-(a:— 6f=71496. 

2. Expanding, a:»— (r^— ISa^^+lOSz— 216)=:71496. 

3. Reducing terms, a^— 6a:=3960. 

4. Completing the square, a:*— 62:+9=3960+9=3969. 

5. Evolving, a:— 3=63. 

6. Transposing, ar=63-f 3=66. 

7. Subtracting, 66—6=60 inches=5 feet. 

8. Involvbg, 5'=125 cubic feet. 

Ex. (43.) Let z = the inside diameter, and ar-f-.l = the 
whole diameter. 

1. By conditions, (a:+.l)'— a:'=l. 

2. Expanding, a;»+.3ar^4-.03ar+.001— ^^^=1. 

3. Cancelling, &o., .3a:2^ 032:=1— .001=.999. 

4. Dividing by .3, a:2^.1x=3.33. 

5. Completing the square, 

a:2-|-.la;+.0025=3.33+.0025=3.3325. 

6. Evolving, a:+.05=1.825+. 

7. Transposing, a:=1.825— .05=1.775+ inches. 

8. Adding, 1.775+:i=1.875+ inches. 
Hepce the inside diameter is 1.775+ inches, and the whole 

diameter is 1.875+ inches. 

Ex. (44.) Let a; = the length of one box, and 20— a; == the 
other. 

1. Conditions, (20-ar)3+a:3_2240. 

2. Expanding, 8000— 1200a:+60ar»— ar^+ar^=2240. 

3. Transposing and reducing, a:^— 20a:=— 96. 
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4. Comp. the square, z^'-'20x+lQO= —96+100=4. 

5. Evolving, a:— 10=2. 

6. Transposing, a;=24-10=12. 

7. Subtracting, 20—12=8. 

8. Involving, 12*=1728; 8^=512. 

9. Subtracting, 1728—512=1216. 
Henoe the difference of the contents is 1216 cubic inches. 

Ex. (45.) Let x =. the side of one lot, and y = the side of 
the other. 

1. First condition, ar^+^=6I00. 

2. Second condition, 3:^-^=1100. 

3. Subtracting (2) from (1), 22^^=5000. 

4. Dividing, 2/2_.2500. 

5. Evolving, y=50. 

6. Subtracting, 6100—2500=3600. 

7. Evolving, V^M5"=60. 
Hence the side of one lot is 60 feet, and the side of the 

other 50. 

Ex. (46.) Let x = A's acres. 
200— a: = B'» acres, 
y-}-,75 = A paid per acre, 
f/ =: B paid per acre. 

1. By first condition, ' a;Xy+.75=200. 

2. By second condition, 200— icXy=200. 

3. Reducing (1), a:y+.75a;=200. 

4. Reducing (2), 2002^— a:2^=200. 

p; -xn i- • /Qx 2 00— .75a; 

5. Value of y in (3), y= • 

6. Substituting for y in the (4) for its value in (5), 

^^^ (200-75.) ,(200-75.)^200. 

X X 

7. Clearing of fractions, 

(40,000-150ar)— (200a:— .75ar')=200a:. 

8. Reducing terms, .75a:3-550a:=-40,000. 

13* 
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9. Dividing by .75, :c«-.=rrf=-53333j. 

10. Completing the square, 

. 2200i: .1210000 .^^^^,,1210000 730000 
sF _+_^p_=-53333iH ^_=_^_. 

1100 854.4 

11. Evolving, z g-=±— g— • 

12. Transposing, 

, 854.4 , 1100 ^- Q^^ , . , 
a:=±— 5 — I — 5-=81.8664-, A*s acres. 
o o 

13. Subtracting, 200— 81.866+ =118.133+, B's acres. 

14. Reducing terms, 

200-75a: 200-(.75x 81.866) ^. .^^ , ^ ., 
y= ^ = \l^Q "^ *l-693+,Bpaidperacre. 

15. Reducing terms, 

y+.75=1.693+.75=$2.443, A paid per acre. 
Hence A had 81.866+ acres, at $2,443+ per acre; B had 
118.188+ acres, at $1,693+ per acre. 



Ex. (47.) £4 10j.=1080i. ; 3*. 9d.^^5d. 
Let X s= the time in which B can do the work. 

45:p 
Then, 9 : a; : : 45 : -^=5a:, the sum which C must receive 

from A in part payment for his labor. Then, 45+5a: = the 
money received by for his 2 days' labor. 

Now, it is evident that the sum received by G must bear the 
same proportion to the sum received for the whole work as the 
part of the work which he performs bears to the whole work. 

Therefore, 1080 : 45+5a: : : 1 work : 1|±^=^; and 

Therefore, --^ work : 1 work : : 2 days : — m^^JB = the 
216 "^ x+y 

time in which C could do the whole work. 

Now, since by the question and operation we see that A per* 
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forms ^ of the work, B - of it, and C ^|^ of it, it is evident 

A J 1. ^ '^' 5 , x+9 _ 5 4 

And, by transposition, -+^^=1— -=-. 

Clearing fractions, 1080-f a:*+9a:=96ar. 

Transposing, a^-^ 872:= —1080. 

n *!. ^ Q^ .7569 -.^0^,7569 3249 

Comp. the square, aP—Slx-] — j-=— 1080-| — — =— j-. 

Evolution, 

57 87 
Transposing, a:= ± ^j | ■ =:15 days, or 72 days. 

X+9 24 ^ 

Note. — The last value of 2; is excluded, from the nature of 
the question. We therefore find that B would reap the field in 
15 days, and C in 18 days. 





87 


57 


X- 


"2° 


=±2- 



CUBIC AND fflGHER EQUATIONS. 

Art. 228. (p. 201.) 

Ex. (3.) Find the value of a: in the equation a;»+10a:*+5a: 
=260. 

Let* a; = 4 and 5. 

First Supposition. Second Supposition. 

64 a^ 125 

160 10x« 250 

20 bx 25 

"244 Sums. 400 

260 260 

—W Errors. +140 



154 
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Sum of the errors, 16+140=156. 




As 156 : 1 : : 16 : 


.1. 




4+. 1=4.1 nearly. 






Again, let z = 4.1 and 4.2. 




First Supposition. 




Second Supposition. 


68.921 


a» 


74.088 


168.1 


10x» 


176.4 


20.5 


5x 


21. 


257.521 


Sums. 


271.488 


260. 




260. 



—2.479 



Errors. 



+11.488 



Sum of the errors, 2.479+11.488=13.967. 
As 13.967 : .1 : : 2.479 : .017. 
Hence a:=4.1+.017=4.117+ nearly. 



Ex. (4.) Find the value of z in the equation a:"— 2z=50. 
Let X = 8.8 and 3.9. 

First Supposition. Second Supposition. 
54.872 z» 59.319 
•-7.6 -2x —7.8 


47.272 
50 


Sums. 51.519 
50 



—2.728 



Errors. 



1.519 



Sum of the errors, 2.728+1.619=4.247. 
As 4.247 : .1 : : 2.728 : .064+. 
Hence 3.8+.064=3.864+ nearly. 



Ex. (5.) Find the value of a: in the 


equation a:*— 3a:* — 75z 


10000. 








Let a; = 10 and 11. 








First Supposition. 




Second Supposition. 


10000 


x« 




14641 


-300 ■ 


-Bx* 




— S63 


-750 


—75x 




—825 


8950 


Sums. 




13453 


10000 






10000 



—1050 



Errors. 



+3453 
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Snm of the errors, 1050+3453=4503. 
As 4503 : 1 : : 1050 : ,2+. 
Hence ar=10+.2=10.2-f nearly. 

Ex. (6.) Find the value of a; in the equation a:*4"2a?*+3a:'-f- 



42«+5ax=54321. 






Let a;=8.4 and 8.5. 






First Supposition. 




Second Supposition. 


41821.19424 r= 


a:» 


= 44370.53125 


9957.4272 == 


22* 


= 10440.1250 


1778.112 = 


ai» 


= 1842.375 


282.24 = 


4r» 


== 289.00 


42.0 = 


5x 


s 42.5 



53880.97344 
54321 



Sums.' 



56984.53125 
54321 



—440.02656 Errors. +2663.53125 

Sum of the errors, 440.02656+2663.53125=3103.557781. 
As 3103.557781 : .1 : : 440.02656 : .014. 
Hence 8.4+.014= 



.1 : : 440.02656 
=8.414+ nearly. 



Ex. (7.) Conditions, a:8+6r»=432. 

By trial we perceive that x lies between 5 and 7. We there- 
fore assume its value to be 5.9 and 6.1. 

First Supposition. Second Supposition. 

205.379 = s? ^ 226.981 

208.86 = Qx^ = 223.26 



414.239 
432 



= Sums. ss 



450.241 
432 

+18.241 



—17.761 = Errors. =: 

Sum of the errors, 17.761+18.241=36.002. 
Then, 36.002 : .2 : : 17.761 : .1 nearly. 
5.9+.l=6. Ans. 
Proof, 6^+6x62=432. ^ 

Ex. (8.) Conditions, bo^— 103^=^5. 
We find by trial that the value of x is between 2 and 4, and 
we assume its values to be 2.9 and 3.1. 
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First Supposition. Second Supposition. 

121.945 = ba? ^ 148.955 

-84.1 = -10a:> = —96.1 

—37.845 = Sums. = 52.855 

45 J5 

—7.155 = Errors. = +7.855 

Sum of the errors, 7.165+7.855=15.01. 
15.01 : .2 : ; 7.155 : .1 nearly. 
2.9+1=3. Am. 
Proof, 5(3)8-10(3)2=45. 

Ex. (9.) Conditions, a:*— 10a:«=375. 

We find by trial that the value of a: is between 4.9 and 5.1. 

First Supposition. Second Supposition. 

576.4801 = a:* = 676.5201 

--240.1 = -lOar* = -260.1 

336.3801 = Sums. = 416.4201 

375 375 

—38.6199 = Errors. = +41.4201 

Sum of the errors, 38.6199+41.4201=80.04. 

80.04 : .2 : : 38.6199 : .1 nearly. 

4.9+.l=5. Am. 

Proof, (5)*-10(5)2=45. 

PROBLEMS FOR PROPORTION. (p. 217.) 

Ex. (4.) Let X = the larger number ; then ■— = the smaller 

1. Therefore, ar+4 : ^+8 : : 6 : 5. 

2. Multiplying extremes, &o., 5z-f 20=s— +48. 

u 

3. Clearing of fractions, 25a:+100=18a:+240. 

4. Reducing terms, 7a:=140. 

5. Dividing, a;^20, the larger. 

6. Dividing, &o., i><?9=12, the smaUer. 
Hence the larger number i? 20, and the smaller 12. 
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Ex. (5.) Let X = the larger part, and 60 — z = the smaller. 

1. Then, a:x6(J=5 : x^-^{60—xY : : 2 : 3. 

2. Mult, extremes, &c., 180a:— 32:2__7200+240a:. 

3. Reducing terms, &c., a^+20x=2iOO. 

4. Completing square, a:^+20a:+100=2400+100=2500. 

5. Evolving, 2:+10=50. 

6. Transposing, a:=50— 10=40, the larger. 

7. Subtracting, 60—40=20, the smaller. 
Hence the larger number is 40, and the smaller 20. 

Ex. (6.) Let a; = the side of the larger lot, and y = the 
side of the less. 

1. Then, by first condition, a^-\-r/^z=:20S. 

2. Transposing, x^=20S^f. 

3. By second condition, 208— y^ : ^ : : 9 : 4. 

4. Multiplying extremes, &o., 832— 4s^=%l 

5. Transposing, 132/2_.832. 

6. Dividing, y*=64, smaller. 

7. Putting the value off into (1), ar'+64=208. 

8. Reducing, ar^=208— 64=144, larger. 

9. Subtracting, 144— 64=:80 sq. rods. 
Hence the larger has 80 square rods more than the smaller. 

Ex. (7.) Let a: =: the larger of the two numbers, and y = 
ihe smaller. 

1. Then, by first condition, a:y=12. 

2. And, by second condition, a^ — y* : {x — yY : : 13 : 4. 

3. Expanding, a?—i/^ : a^—Ba^y+Zxy^'-i/^ : : 13 : 4. 

4. By Prop. IX., Bx^y-^Bxf : (x—yf 

5. Dividing by x — y, Sxy : {x^yY 

6. Value of three times xy in (1), 36 : {x—yY 

7. Multiplying extremes, &o., 144=9 (a: — yY. 

8. Dividing, 16=: (a; — yY, 

9. Evolving and transposing, . z — y=4:, 

10. First condition, xy=12. 

11. Transposing (9), a:=4-4-y. 

12. Putting the value of a: in (11) into (10), 

y(4+y)=12. 



9 : 4. 
9 : 4. 
9 : 4. 
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18. Multiplying. !^+4y==12. 

14. Completing tiie aquare, ^4-4^+4=12+4=16. 

15. BvolTing, y+2=4. 

16. Transposing, y=4— 2=2. 

17. Putting tiie value of y into (11), a;=4+2=6. 
Hence the numbers are 2 and 6. 

Ex. (8.) Let a; = the larger part, and 100— a: = the smaller. 

1. Then, by conditions, 

6XarXlOO^=i : ^+IOir=i' : : 24 : 17. 

2. Expanding, &c., 

6002:-6a:> : a:«+10000— 200a:+2:^ • : 24 : 17. 

8. Multiplying extremes, &o., 

IO2OO2:— 102a:«=24x»+240000— 4800a:+24a;». 

4. Reducing terms, &c., 

a:2-100x=-1600. 

5. Completing the square, 

a:^— 100x+2500=--1600+2500=900. 

6. Evolying, a:— 50=30. 

7. Transposing, a;=30+50=80. 

8. Subtracting, 100-80=20. 
Hence the two parts are 80 and 20. 

Ex. (9.) Let x = the larger number, and y = the smaller. 

35 

1. Then, by first condition, a:y=35, and y= — . 

/35\* / 85 \* 

2. And, by 2nd condition, a:2—f-;-j : (a; j : : 6 

8. Expanding second term, 

, 1225 « ^^ , 1225 ^ . . 
7? — ^ : a;2_704„_ : : 6 : L 

4. Mult, extremes, &c., 7? -3-=6a;'*— 420+-^. 

5. Clearing of fractions, ar*-1225=6a^-420a:«+7350. 

6. Reducing terms, a;*— 84a;*=— 1715. 

7. Completing the square, 

a^_84a:+1764=— 1715+1764=49. 



: L 
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8. Evolving, a;?-.425=7. 

9. Transposiiift a:*=7+42=49. 

85 
10. Evolving, &c., a;=7 ; y=-=-=s5. 

Hence the two numbers are 7 and 5. 

Ex. (10.) Let a; s= the larger, and y = the smaller. 

1. Then, by first condition, a; : y : : 4' : 1' : : 64 : 1. 

2. Multiplying extremes, 2;=64^. 

3. By the second condition, ^xy=.Z2, 

4. Therefore, VW=32. 

5. Involving, 64y*=r(32)*=1024. 

6. Dividing, ^=16. 

7. Evolving, y=4. 

8. By first condition, 2;=64^. 

9. Therefore, a:=64x4=256. 
Hence the numbers are 256 and 4. 

Ex. (11.) Let a; ss the larger number, and 20^x ^ the 
smaller. 

1. Then, jr^ : ?2:i^ : : 9 : 4. 

20— a; z 

2. Clearing effractions, 7? : 400— 40x+a:* : : 9 : 4. 

3. Reducing, &c., 5a:*— 360a:=— -3600. 

4. Dividing, ar^— 72a:=— 720. 

5. Completing the square, 

aj2—72a:+1296=:— 720+1296=576. 

6. Evolvmg, a;— 36=±24. 

7. Transposing, ar=±24-|- 36=12, the larger. 

8. Subtracting, 20—12=8, the smaller. 

Note. — By the conditions of the question we must consider 
±24 only —24. 

Ex. (12.) Let a; = the first term, y = the second and third, 
and 9a? = the fourth term. 

1. Then, a: : y : : y : 9a:. 

2. By Prop. I., y»=9a:». 

14 



160 KBY TO OBXBNLBAV'B ALGEBBA. 



3. Evolving, . 

4. The terms, 

5. And 


y==3ar. 

x+Sx+9x=26. 

13a;=2C. 


6. Dividing, 

7. By substitution, 

8. Bj conditions. 


x^2. 
y=3x2=6. 
9a;=9x2=18. 


ence the three terms are 2, 6 and 18. 





ABITHMETICAL PKOGKESSION. 
Aet. 263. (p. 223.) 
Ex. (18.) L=a+(«— l)i=8+(10-l)5=53. Ana, 
X. ,-,A^ J L-a 1325-500 ,, 

Ex. (15.) X=a+(n-l)-«i==12+(10-l)-3=-15 
Aet. 268. (p. 226.) 

Ex. (18.) ^^2^^^(2X285) (2X5X15)^, 
^ n(7i— 1) 15(15—1) 

Ex. (19.) j^2S-2a« 2(399)-(2x3Xl9) 
^ ' n(«-l) 19(19-1) 

Ex. (20.) ,^!S-2^^ 2(100).-(2X7X8) ^ 
^ n(?i— 1) o(o — 1) * 

Pboblbms. (p. 226.) 
Ex. (1.) i=a+(7i-.l)(f=5+(7-l)3=23. 
Ex. (2.) i=fl+(7i-l)^f=3+(5-l)4i=20f 
Ex. (3.) L=a+{n-l)d=lS+(I^l)i=19i. 
Ex. (4.) i.==a+(n-l)ef=7+(5-l)2i=17. 
Ex. (5.) i=a+(n-l)e?=|+(10-l)|=7ig. 
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Ex. (6.) i.=a+(7i-l)ef=0+(20-)lJ=28f 

Ex. (7.) i=a+(7i— l)-tf=10+(4— 1).--2=4. 

Ex. (8.-) i.=— a+(7i— 1)— 3=-8+(10— 1)-3=— 35. 

Ex. (9.)' i.=fl-|-(7i-l)-(;=:85+{10— 1).— 7=22. 

Ex. (10.) i=:a+(n— l)eZ=3^+{5-l)2i==12i. 

Ex. (11.) I,=a+(7i— l)-ef=2i+(10-l).-4=J. 
.=(^).=(*^)..=13,. , 

Ex. (12.) n=f'^+l\=z{dn=L—a+d)=={L—a=^n^ 
d)=={L—a={n—l)d)L=:a+{n^l)d. 

Ex. (13.) S=(:^y= (5^)50=2500, sum of terms. 

Ex. (14.) i=fl+(7i—l)e?=4j+(8— 1)3^=29, last term. 
S=(^V==/?^)8=134, sum of series. 

Ex. (15.) I.=:a+(?^— 1)— rf=7+(6-l)-.4=-.13,la8tt'm. 
S=(^)«=(i::H±I)6==--18,sumof series. 

Ex. (16.) d^= 7=t: — :^=24, common difference, 

^ ' w— 1 6—1 ^ 

5+2|=7f; 7i+2t=10i; 10f+2|=13f; 13f+2t=16i. 
Hence the terms of progression" are 7^, 10|, 13|, and 16^. 

Ex. (17.) .=^;=l!=i=fl=6|.' 
^ n—l 5—1 * 

-9+63 =-2i; -.2j+6f=4i; 4^+61=11^. 
Hence the terms of progression are —2 J, 4^, and 11^. 

Ex. (18.) a==I.-.(n-l)rf=20-(8-.l)5=-15, 
first term. 



samseneflL 
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.=(^)^?»±fc:li')s.«,, 

Ex. (19.) Let the three digits be x— y, x, x-^y. 

Then x— y+x+a:+y=12. 
Collecting terms, ^=12. 
Dividing, • a:=4. 
Therefore, 
l()0(4-y)+10xi+i+y+396=100(4+y)+10xl^ 
And, 

400-1003r+40+4+y+396=400+100y+40+4— y. 
CoUectingterms, 840— 99y=444+99y. 

Transposing, • 198y=396. 

Dividing, y=2. 

4-2=2; 4; 4+2=6. 
Hence the three digits are 2, 4, and 6; and the nnmber there- 
fore is 246. . 

Ex. (20.) 8X10=80 miles, the distance A travels. 

Xas2-|-(8— 1)3=23 miles, distance B travels the last day. 

S=f — ^^]8=100 miles, whole distance B travels. 

As the island is 50 miles in circomference, B has been round 
it twice ; and A has been round it once and 30 miles more : 
80—50=30 miles ; 50-^30=20 miles. 

Hence they will be 20 miles apart on the 8th day. 

Ex. (21.) As Smith travels 15 miles per day, and travels 20 
days, it is evident he will travel 15x20^300 miles, and that he 
will be 440—300=140 miles from Washington. 

As Jones travels 2 miles less on each day than the preceding, 
he will on the last day travel L=25+(15.— 1)— 2=— 3 miles, 
and the whole distance he will travel will be 

S=(^)»=(=!+?£)l5=165n.iles. 

He will also be 440—165=275 miles from Washington* 
They will therefore be 275—140=135 miles apart. 
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Ex. (22.) L=a+-(7i-l)-tf=4+(20-l)-J=^ 2J. 

s=(itf)»=(=2^tL)^=^.ii. 

Ex. (23.) By transposing the formula, <f= _-i\ ' ^^ ^^ 
ihe valneof ntobe 

«= ^^ = 

"= 2X(=A) -'^• 

Ex. (25.) (i= 7=7:?: — r=i> t^e common difference. 

^ ' n—1 29—1 ^ 

B+i^Bi; H+i=^; 4:+i=^; 4j+i==5; 5+^=5^. 
Hence the series, 3, 3^, 4, 4j-, 5, 5^, &c.' 

1. ,o«x 5 (^-l)i 16i (lO-l)i , ^. 

Ex. (26.) a= — i— — L=_*— .i — ^i=4, the common 
^ 71 2 10 2 

difference. 
Ex. (27.) X=a+(7i-l)tf=—5+(9—l)lJ=7, the 9th term. 

Ex. (28.) 15— {— 1)=16; 16-J-S+T^4, common difference. 

4+(-l)==3; 3+4=7; 7+4=11. 
Hence the three means are 3, 7 and 11. 

^^^'^ ^^1^^^-T)= — 10(10-1) — =-*• 



Ex. (30.) Let X — y, x, and ar+y, be the three terms. 
Then a:— y+a:+a:+y=10. 
3a:=10. 
a;=3^, the second' term. 
33j-5-3i=10, third term. 
10— 3J=6f, common difference. 
3^— 6f =— 3^, first term. 

Hence the terms are —3^, 3^ and 10. 
14=*«= 
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ss the last tenn, and -^ = the sam of the series. The 
4 



Ex. (31.) Let 2 = the first term; then, bj the qaesdon, 4x 
s the last term, and 
number of terms will be 

— 
2S 4 3ic 

n= .7—-= -3 — ; — =-- ^ number of terms. 
L+a 4x4-0? 10 

3z 3z 
And, by the question, J==2x ,,:= p- t the common difference. 

Then, if we assume x = 20, the other terms of the progression 
will be 32, 44, 56, 68, 80, and the sum of the series will be 300. 

But, if we assume x = 40, the other terms will be 64, 88, 112, 
136, 160, and the sum of the series 1200. 

An indefinite number of answers may be obtained for this 
question by ^ving any Yalue to x. 

Ex. (82.) Let x — 3y, a:— y, z+y, x+3y, be the numbers. 
Then, x^^+x^+x+y+x+Sy=2S. ■ 

OoUeoting terms, 4a;=28. 

Diyidmg, x=7. 

Expanding the terms, 

'3r^*=x^^Qxy+9y*. 
x^=ia^^2xy+y^. 

?fV==a:«+6ay+9y'. 
Sum of the squares, 4a^ +20y*=216. 

Value of 4r*=196, 196+20y2=::216. 

Transposing, 20y*=20. 

Dividing, y^=l. 

Evolving, y==fcl. 

a:— 3y=7-3==4; a:-y=7— 1=6; a:+y=7+l=8; 
a:+3y=7+3=10. 
Hence the four numbers are 4, 6, 8, 10. 

Ex. (33.) Let x — y, a:, x-^-y, be the numbers. 



1. Then x-^y+x-^x+y^d ; 3a;=9 : x=zB. 
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2. First term evolved, 

3. Second term evolved, 

4. Third term evolved, 

5. Sum of the cubes, 

6. Dividing, 



a?»+2a:y2=33. 



7. Substituting the value of a;', &c., 27+6y»=33, 

8. Transposing, 6y*=6. 

9. Dividing, ^=1. 
10. Evolving, y=±l. 

ar— y=3— 1=2; a;=3; a:+y =3+1=4. 
Hence the numbers aire 2, 3, 4. 

Ex. (34.) Let x-^Zy, a:— y, z+y, a:+3y, be the four terms. 

1. Then by first condition, 

x=^''+l^y=2a?--%xy-{-l{)f==^U. 

2. By second condition, 

H^^+^+S^*=2a;2_j_82.y^;^0y2=130. 



3. Adding (1) and (2), 

4. Dividing by 4, 

6. Subtracting (1) from (2), 

6. Dividing, 

7. Putting f- j for its equal a?y 

8. Clearing of fractions, &c., 

9. Dividing, 

10. Completing the square. 



4a:2^202^=:164. 

16a:y=:96. 
xy^%. 

5+5^=41. 

5j^-4V=:— 36 

^ 5 



5* 



41yg 1681 36 1681 961 



100 



100 



11. Evolution, 



""TOO* 
31 



^ 10 ^10 



12. Transposing, 2/'==*=iJ+tJ=tS=^- 

13. Evolving, y=^l, 

14. a:y=lxa:=6. Therefore, a;=6. 
16. Hence, 6— 3=3; 6-1=5; 6+1=7; 6+3=9. 

16. Therefore the numbers are 3, 5, 7, 9. 
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Ex. (85.) Let a:— y, a:, x+y = the three digita. 

1. Then.byfirBtoondition.l22<^^^5f±f±?=27t. 

579x 

2. Multiplying and transposing, ULc— 99y=82fa:=-— • 

^98a: Q^ 
8. Collecting terms, — y— c=yyy. 

4. Clearing of fractions, 198a:=693y. 
And, we find by the second condition of the question, that 

5. 100(x-3f)+10ar+a:+2^+896=;=100(a:+2r)+10a:+a:— y. 

6. Multiplying and transposing, — 99y4-896=99y. 

7. Collecting terns, 198y=396. 

8. Dividing, y=2. 

9. We find (4) that 198a:=693y. 

10. Therefore, 1982:=2x693, 

11. Dividing, a^=7. 

12. Hence, a;-y=7-2==5; a;=7; a:+y=7+2=9. 
18. Therefore the number is 579. 

Ex. (36.) Let a:— 3y, a:— y, a:+y, a;+3y, be the numbers. 

1. Then, SUSy'+i+B^ =2>+182/»=90. 

2. And i=:y»+Ff^=2a^+2y^==74. 
^ 3. Subtracting (2) from (1), 16y2=16. 

4. Dividing, y^=l. 

5. Evolving, y=±l. 

6. Putting the value of y into (2), 2a:2^2=74. 

7. Transposing and dividing, ar*=36. 

8. Evolving, a:=6. 
Hencea:— 3y=6— 3=3; a;— y=6— 1=5; a;+y=6+l=7; 

a;+3y=6+3=9. 

Therefore the four numbers are 3, 5, 7, 9. 

Ex. (37.) Let a:— 3y, a;— y, x+y, x-\-Zy, be the numbers. 

1. Then, by first condition, 

a;— By+a:— y4-a;+y+a:+3y=14. 

2. Collecting terms, 4a:=14. 

3. Dividing, a:=3^=J. 
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4. Product of first and fourth terms, 

5. Product of third and seccmd terms, 

a;— yXa:+2r=a!^— y*« 

6. Product of all the terms, 

7. By second condition, &c., 

8. By substitution, 

- ^. ... . 490y> , 2401 40 

,- „ . ' , 245tt» 40 2401 481 

10. TraBsposuig, &o., y* -^=.^__^=___. 

11. Completmg the Bqnare, 

, 245y« 60025 481 6002555696 

* 18 ' 12^6" 144+ 1296 ~ 1296 • 

io T- 1 • ;» 245 236 

12. Evolving, y»_^=±^. 

19 m. • _, a ^236 , 245 481 9 

•13.Transposin^y=dr3gH-3g=-3g-.or^. . 

But the conditions of the question will only admit of the last 
value of ^» 

9 
Therefore, ^^§6* 

Evolvmg, y=g=-. 

Hence 3^—1^=2; 3^—^=3; 3^+^=4; 3^+1^=5. 
We therefore find the numbers to be 2, 3, 4, 5. . 

Ex. (38.) Let the less number be represented by y, and the 
common difference by x ; the four required numbers will then be 
expressed by y, y+x, y+2x, y+Sx. 

Therefore, by the question, we have the two following equations. 

1. yXy+3?=y'+3a:y=112. 

2. And y+iXy+^^f+^+^—^^^' 
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5. Sobtnctiiig the first of these eqnations from the last, we 

have 2z^=S; ar'=4; x=2. 

But, to find y, we have given, 

4. Supplying the value of a: in (1), y^+6y=112. 

6. Completing the square, j^-}-6y4-9=112+9=121. 

6. Evolving, y+3=ll. 

7. Tran^osing, y=ll — 3== 8. 

8. And 84-2=10; 10+2=12; 12+2=14. 
Hence the four numbers are 8, 10, 12, 14. 

Ex. (39.) Let x = the number of days required. 

1. Then, -ltf2lf -=-s-Jl5, number of miles A travelled. 

42x 22* 

2. And — 5 = the number of miles B travelled. 

« nr^ • «*+^ 42a:-^2a;» ^^^ 

3. Then.. ^-}'+ — 2 ='^^^- 

4. And z+3^+42x-'22?=^Z0. 

5. Transposang, &o., a^ — 43ar=— 330. 

6. Oompletins the square, 

1849 1849 529 

:^-.43a:+i^=-330+i^-^. 

T TT 1 • 43 23 

7. Evolvmg, a:— — =zhy 

23 43 

8. Transposing, a:=±— +-^=10 days, or 33 days. 

Hence it appears that they meet in 10 days. 

On the tenth day B travels two miles, and the next day he 
rests; the following day he returns two miles, the succeeding 
day four miles, and so on, increasing two miles every day ; and, 
on the thirty-third day, he again comes up with A, who has been 
travelling forward, every day's journey being one mile longer 
than that of the preceding day. 

Ex. (40.) Let z+6, a:+2, a:— 2, a:— 6, represent the numbertJ. 
1. Then, 

(«+6)(x+2){a:-2)(a:-6)=a:*-40a:8+144=1680. 
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2. Adding 256 to both sides of the equation, we have 

a^-40ar»+400=1936. 

3. Evolving, a:2— 20=it44. 

4. Transposing, ar^= ±44+20=64, or —24. 

5. a:=±8, or rfc2V^^ 

6. 8+6=14, 8+2=10, 8-2=6, 8-6=2. 

7. The numb'ers therefore are 14, 10, 6, 2. 

8. The other value of 2; is impossible. 

Ex. (41.) Let a;— 2y, a:— y, a:, a;+y, z-\-2y =z the number 
of days. 

Then, x—2y-\'X^y+X'{-x-\-y+X'\-2y=bx=20y x=4. 

As the first person could reap one acre in x — 2y days, it is 

evident he would in one day reap ^ part of an acre ; and 

1 "^^ ^ 

the second person part of an acre ; and the third person 

X y 

-= J part ; the fourth person — r— part ; ani the fifth person 
X 4 x-j-y 

part of an acre. Therefore they all in one day would 

"^^1,1,1,1 87 16^ 

reap ^r--] — - — — ; — — ro-=2iA— 7=^ 0^*° ^c^®- 

^ x^2y ' x—y ' x+y ' x+2y bO 4 5 

We find their sum to be, 

{2^-fHx+2y)'\ 

+[2^^4^),(x+y) 

+ (a:«-42^).(a;-y) 

+(2^-^f),(x^2y) } 

(a:^— y*).(ar*— 4y^), common denominator. 

By adding the numerators, we have 

2ar(a;^— yg)+2:g(a:^— 4yg) _6 
(a;2-2/8).(a;2_42^) -5- 

Therefore, 2x{a^'-7/)+2x{x^-'^)=^{3^'^y^),{x^'^4y^. 
Adding and multiplying, 22:(2a:^— 5^)=f (a:*— 5ary+4^). 
Putting the value of a;=4, as found above, in this equation, 
we have 128— 202^=f (256-80j^+42^). 



Numerators. 
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Multipijing, 640— 10(y=768— 24(y+12y*. 

Dividing, 160— 25y^=192— GOj^+Sj^. 

m . ^ 35y» 32 
Transposing, ^ ^=r— g-- 

Completing the square, 

^ Bby" , 1225 _ 32 1225_841 

^ 3 ■'' 36 ~" 3"*" 36 "^'36 • 
ErolYing, , r— g^==h-jg- 

m^ . • , 29 . 35 6 , 

Transposing, y2=±-g-+y=— g=l. 

Evolving, y=±l. 

Hence the value of a:=4, and y=dbl. 
Therefore the numbers are 2, 3, 4, 5, 6 days. 

Ex. (42.) 

S=Jn[2£^f(n-l)-(f]=VPX^+(ll-l)-53=0. 
By the above process we find he has travelled back to Boston 
by the end of the eleventh day. 

Ex. (43.) We find he will have to travel forty miles and two 
rods, = 12802 rods, to brmg the most distant stone, and two 
rods for the nearest stone, and that the number of stones will be 
one more than the number of rods in forty miles ; therefore we 
have the following formula for the solution of the problem 

5=(:^)«=(H?^J6401=128,060 mfles, 2 roda. 



GEOMETRICAL PROGBBSSION. 
Aet. 274. (p. 234.y 

Ex. (7.) r=(^)""'=(^) =(1024)*=4, ratio. 

Ex. (8.) a=(^)=?^=^=5. first term. 
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Abt. 276. (p. 236.) 

1X2=2; 2X2=4; 4x2=8; 8x2=16; 16x2=32. 
The means, therefore, are 2, 4, 8, 16, 82. 

V /io\ /iX^ /288\* /144\* 12 , . 

Ex. (12.) r=y =(l8-;=(-9-)=y=4.ratio. 

18X4=72 rods, 

Akt. 279. (p. 237.) 

E.(15.) S=^«=1^5=Hl=629.944704,sum 
of the series. 

Ex (16) g^ «-^^ ^ (9-(^X(i)^) __ f-:rTTW _3g855 4 
*^ '' 1— r 1-i "~ j ~ 4096-^8 

=ll|gf j^, sum of the series. 

Ex. (18.) 5=?^=^i^'b:l=127, sum of the series. 
r— 1 2—1 

Ex. (19.) S=^Ip=(i^^!^«5555566, sum of the 
series. 

Ex. (20.) S=«^=lriM)!=:^=5gi,Bumoftho 
series. 



of the series. 
Ex. (22.) 5=^^"=5^'='i^=$295.23. 

Ex. (23.) X="-i±:zl)f =!±(?=1)9?=48, last term. 
r A 

Ex. (24.) =1^=256; a/255=4. 

^X4=2; 2x4=8; 8x4=32. 
The means are, therefore, 2, 8, 32. 
15 
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Ex. (25.) r=r^^l^=,^/^IBT=3, ratio. 

Ex. (26.) «=A=^8^1^=4, first term. 

17 ,0Tx T »-. ^^{^\' 21870 1458 , ^^ 
Ex. (27.) i=ar»->=^(^3J=^gjg^=jg^, last term 

a-ar-_ .ijt-y(|)» _ 57609600 „ 
1— r "~ 1— f ~ 7031250 — °I5"^' 

Ex. (28.) r=M^=J^/J'^l=2, ratio. 

S= — ^s= — pr — = — ^127, sum of the serieB. 
r— 1 2 — 1 

Ex. (29.) (127-64)=63; 127-5-63=2, ratio, 
and the remainder is the first term. 

Ex. (30.) L=ar*->=2x4'i=8388608, last term. 
S=^^=?^^=?=11184810, sum of the series. 

Si 

Ex. (31.) Let ->, Zf xy^ be the numbers. 

1. First condition, -Xa:X^y=^=64, a:=4. 

2. Second condition, -^+^+^^=^^4. 

8. Dmdmg by a:*, p+^+2/'=-gj-=-g-. 

4. Transposing, ^2/J=_ 

5. Multiplying by y», l+2/«=^. 

6. Transposing, ^-i — J^=— 1. 

o 

7. Completing tbe square, 

^ 65y» 4225 4225_3969 
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8. Evolving, 




.65 63 


^ 16--^16- 


9. Transposing, 




, , 6S , 65 _ 1 


10. Evolving, 




y=2.orl. 


Hence the numbers are 


2, 4, 8. 




The second value of y 


will not 


answer the conditions of the 


question. 







Ex. (32.) Let x, xy, x^f, ay*, be the numbers. 

1. Then, by the question, X'\-oc^ : xy-^-oc]^ ; : 7 : 3. 

2. Dividing by x-i-xy, 1 — y-^-^ : y : : 7 : 3. 

3. By Prop. VIH. (p. 209), 1+f : y : : 10 : 8. 

4. Multiplying extremes, &c., 3^-f-3=10y. 

5. Dividing, f^'^^^l, 

u 

6. Completing the square, 

6 * 4 

7. Evolving, y__=:-tg. 

4 5 1 

8. Transposing, y=:-i---}.^=3, or g. 

9. By the question, &c., x^ — a:y=27a;— 3a:=24. 

10. And .242:=24. 

11. Dividing, a:=l. 

1; 1X3=3; 3x3=9; 9x3=27. 
The numbers therefore are 1, 3, 9, 27. 

X X 

Ex. (33.) Let the series be -g, ~, re, xy, 

if - if 

X 

1. By second condition, xy — ^==49. 

if 
X 

2. By first condition, x — =14. 

y 

I 8. Clearing (1) of fractions, o:^— a;=49y*. 



174 



KIT TO eBXIHLBAT'B ALCIXBBA. 



4. Oleariog (2) of firactions, 
6. Diyiding (4) into factors, 

6. Dividing (3) into factors, 

7. Dividing (3) by (2), 



8. Transposing and reducing, 
sqc 



9. Completing the square, 

35y . 1225 



a:(y-l)=%. 
x(3^-l)=49j/». 



1225 441 
■■^ ' 7»4"~784* 
35 21 
^ 28~2S' 
21 35 _56_, 
"28 ' 28""28 

X 



2ar— a:=28, 
a:=28. 



14 * 784 

10. Evolving, 

11. Transposing, 

12. Putting the value of y into (2), 

13. Clearing of fractions, 

14. Cancelling, 

15. Puttmg the values of a; and y into the first term, 

X 28 

16. Putting the values of x and y into the second term, 

?=??=14. 

y ^ 

17. Putting the values of x and y into the fourth term, 

a:y=28x2=56. 
Hence the required numbers are 7, 14, 28, 56. 



INFINITE SERIES. 

Aet. 285. (p. 243.) 

Ex. (1.) Let 5 = the sum of an infinite series. 
a = the first term. 
r = the ratio. 
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And S == J—— = the fonnula for obtaining the 
som of lihe series. 

Ex. (2.) 5= -** =,^, =2, Ans. 

Er ^q^ y- « - tV^WA 571428 4 
Ex. (9.) S_^_-=j__^=-_g=^^ 

IV no> S- * _ T^b^ _857142 6 
Ex. (10.) S_^_=j_-^_g^__=-, Ans. 

1^(12.) .138=^+^=^=4 Ans. 

Ex. (13.) By transposing S=--^, wo find r=l— ^; there- 
fore r=l-|=l-A=l, Ans. 

Ex. (14.) r=l-|=l_^=l-^4Ans. 

Ex. (15.) 3 J multiplying S=- by 1 — r, we have a=zS 

—Sr, therefore a==10— (10Xi)=8, Ans. 
15^ 
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SIMPLE INTEBEST. 

AET.J87. (p. 245.) 

Ex. (2.) t=jrfr=380x.05xl0=$190. 

Ex. (3.) t==pft-=890.75X.08x85=$249.41. 

Ex. (4.) t==p<ri=17.18x.045x5.19J==$4.02. 

Ex. (6.) a==p-|-irfr=800+8OOX.«6X6-14=$1093.60. 

Ex. (7.) a=j4-p<r=670.18+670.18x.09x3.6^= 

$889.66. 

Abt. 188. (p. 246.) 
Ex. (9.) ,=j^=j;^^=e380. 

Ex. (10.) ;,=jA.=_^«^_e890.75. 

Ex. (11.) p=j3i-=_^lg^^=n7.18. 

Ex. (12.) ,=j±^^=ji^=n44. 

Abt. 289. (p. 246.) 
r? ,iRx . «-P 570—380 190 „ 

^(15-) '=i/=:o5x38o=ir=i<>y^''"- 

w /1ft \ * "—P 1140.16—890.75 „, „ . 

Ex. (16.) <=_ ___^^=3.5=3years.6mo8. 

T. ,-i^x . «— ;> 21.20-17.18 ,,„^ - „ 

^ ("•> '=l/=:045xT7.T8 =^-^^*=^ y^"' 2 '""^•' 
10 daya 

Ex. (18.) f=_-=_gg_^^^^_=8.638f=3 years, 7 
months, 20 days. 
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March 1, 1852. 

Abt. 290. (p. 247.) 

By transposing the last formula, we obtain the following for 
finding r, the rate per cent. 

T- ,oAx «— ;» 570—380 -. 

Ex. (20.) r=-^=^g^^^^=.05 per cent. 

^(23.) r=^=g^5^g|^=.09 per cent. 

^ ,o^v «— P 153.648—144 „„ 
^(24.) r=-^= 1^^3 35 =.02 per cent. 

Ex. (25.) 60x. 95=57 indies; 57=1.583^ yards. 

7.5 22.5 22.5 100 2250 . , o^,, . ^ 

I583i=475' ij5X-96=l56-=^y*'^' 8S« inches 



DISCOUNT AT SIMPLE INTEEBST. 
Aet. 291, (p. 249.) 

^(^) ^=ij^= i+,5.'l9fX.045 l-^^^-^^- 
$21,20-17.18=$4.02. 
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S 144 176 40 

^(^•) ^=I+^= 1+(10X.06) - 1+(8X.12) =^^-^- 
Hence they are both of the same value. 

„ ._, S-p 162-150 12 ,- 

Ex. (8.) r=— =3^^^3^^=.16peroeBt 

^(-) -i|.=it|^=i^=*---^- 

Ex.(ll.) i>=ijrr- l+(100x.06) =^^^^- 



. PARTNERSHIP, OR COMPANY BUSINESS. 

Abt. 293. (p. 253.) 

Ex. (3.) Let m = the sum M put in, 
And n = the sum N put in, and 

Let m and n represent M and N's stock, and a the sum 
gained, and x and y the sum each gained. 

_, am 120X500 .^^ .., . 

Then x = — _=-_£l__=$48, M*fl gam. 
m+n 500+750 ' ^ 

. - an 120X750 .^^ .^, 

Ex. (4.) Let X and ^ = the sums Q and X each respectively 
paid for the use of the pasture; and m = Q's cows, and n = X's 
cows, and a = the price paid for the use of the pasture. 
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Ex. (5.) Let m and n represent the sum A and B paid re- 
spectively ; a = the sum they gained ; and x and y cs the sum 
each respectively should receive. 

^. am '1500x10000 .q^^ ^ ., . 

Tl^^-> ^=^+^= 10000+7000 =^^^^'^- ^' Sam. 

. . an 1500x7000 ^^\,-,, ^, . 

^^ ^=^+^= 10000+7000 =^^^^^- ^ « ^ 

Ex. (6.) Let m, n and p, represent A, B and C*s share of 
the gain, and a = their capital. And let 2:, y, z = the stock 
of each man respectively. 

-, nuL • 100X6000 .^.^^ ,a, ^ u 

T^«-' ^=^+^4^= 100+80+60 =»^^^Q- ^ ^ "^^ 

" -- ^^ ^^X^^^^ -=$2000, B's stock. 



y ^+^+^—100+80+60" 

A J pa 60x6000 -^..^ n, ^ 1- 

And z= — ^— T— = iAA Pqa . gA =^^^00, C's stock. 
771+71+;? 100+80+60 

Ex. (7.) We first reduce the horses and cows to oxen ; thus, 
As 2 horses : 5 horses : : 3 cxen : 7j oxen. A's 
5 cows : 9 cows : : 4 oxen : 7 1 oxen. C's. 
A's 7^, + B's 7, + C's 7i oxen, == 21^ oxen. 
Let m, n, p, respectively represent A, B and C's oxen ; a = 
the sum paid for their pasture. And let x, y^ z = the part of 
the expenses each pays respectively. 
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Ex. (8.) The field contained 40x40=1600 square rods. 

A reaped 25x25=625 square rods. 

B reaped 400 square rods. 

And reaped 1600— (625+400)=575 square rods. 

Let m, n, p, represent the square rods A, B and C reaped 

respectively, and a = the sum paid for reaping. Let a:, y, z = 

the pnm each received respectively. 

-- ma 625x32 *,ora a • j 

Then, a:= — ; =7777^^ — rr^i — =-^=$12.50, A received. 

« V- "^ ~ ^^^X^^ -j^8 B received 
y-^+n+;,-625+400+575-*^' ^ ''^''^'^^' 

And z= ^^ = ^^.^^^j^,^f,^, =$11.50,0 received. 
m+n-{'p 625+400+575 

Pabtxsbship on timb. 

Abt. 293. (p. 255.) 

Ex. (10.) Let m, n, represent each man's stock respeotively ; 
a = the whole gain ; and t^ f, the time each man's stock was in 
trade. 

Let X and y = A's and B's gain respectively. 
^ mta 3000X12X340 ^^oa a, • 

^^°' "=^H^= (3000X 12)+(4000X8) =^^''' ^ " «^- 
A J ^^'« 4000x8x340 ^,^^ ^ 

Ex. (11.) Let m, 7i, p, represent each man's stock ; a = the 
whole gain. Let x^y, z = A^3 and C's gain respectively ; and 
tf t\ f ', the time in trade. 

Then x^ ""^^ = 300X10X120 

mt+ntf+pf' (300X10)+(400X8)+(600X2)'^ 
$48.64|f , A's gain. 

Then, y= ^^^ _ 400X8X120 

'^ mt+nf+pr (300xl0)+(400x8)+(600x2)"" 
$51.89^, B's gain. 

j^ ^_ Pi"a 600X2X120 

wf+w^'+pr""(300xl0)+(400x8)+(600x2)'^ 
$19.45§|, C's gain. 
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Ex. (12.) Let m, «, p, represent the oxen of A, B and C ; 
a = the price they paid for pasturing; and/, <', t" = the times 
each had his oxen in the j>asture. 

Let Xyy,z=s. the sums each paid respectively. 

Then r^ ^^ 24X12X76.80 _ 

^+^'+K'""(24xl2)+{25xl2)+(30x6)"" 
$28.80, A paid. 

And v=^ ""^^ - 25X12X76.80 _ 

^ 7»^+7ir+pr'"(24xl2)+(25xl2)+(30x6)"" 
$30, B paid. 

. , _ pf'a 30X6X76.80 

^ ?w^+?ei'+pr"~(24xl2)+(25xl2)+(30x6)"~ 
$18, C paid. 

Ex. (13.) Let t' = the time the house was occupied by Jones. 

t" = the time the house was occupied by Jones and Smith. 

€" = the time the house was occupied by Roe, Jones and Smith* 

a = the rent of the house. for one year. 

a;, y, z = the share of the rent each paid respectively. 

Thpn , t'<i , i^i) , ^(^"a) _ 3X500 K6X5 00) 
men, a;_— -j - \—j-— ^^ t jg "^ 

i(3^00)^^29i§, Jones' share. 

Then, y=M:^+i^^^^B+m^^%izn, 

Smith's share. 
And .=ii?;f)=i(5X50i)=$41f,Eoe's share. 

Ex. (14.) Let d = twice the distance from Boston to 
Worcester. 

<f = the distance A and B rode before they took in C. 

d'' = the distance A, B and C rode before they took in D. 

(i'" = the distance they rode after they took in D. 

a = the sum paid for the coach. 

w, x,yyZ=z the sum each paid respectively. 

Then.«,=i(^+iiJ^+i(^= 

m^_^mxm+m^p^,^A6^, a pay. 
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.n,«„ ._^(<f'g) , iCf "«) 1(34X20) , i(20x20) 
Then, y=-5- +—5—= s5— + gj— - 

♦3.88f f J, pays. 

And .=i(^=.iJ?^=«1.19^. D ^js. 



Ex. (15.) Let m represent the sum A put in, and f = the 
time ; and n = the sum B put in, and f = the time ; and a = 
their gain. Let x and y = their respective gain. 

_-, mta ahc 

mt'\-nt ao-\'Cd 

. , nt'a cde 

And y= = , 

mt-j-nt' ab-j-cd 

Ex. (16.) Let TTif w, p, represent each man's gain respectively ; 
a = the whole stock ; and t^ t\ t' = the times each man em- 
ployed hifr capital. 

Let Xf y^ z = each man's stock respectively. 

^'^*T+?+r ^T-'^^^^- 
om 1911x26 

an 1911x39 

t '^if'^t" 3 "^ 5 ■'"T 



And -+?+£ • L'- a- z 
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^ 1911x52 

Therefore, z=.—^^^ ^ ^ ^ =$594/^,C>SBt>cL 

Ex. (17.) K 12 oxen eat Z^ acres of grass in 4 weeks, and 
21 oxen eat 10 acres in 9 weeks, how many acres would it 
require to feed 36 oxen 18 weeks, the grass to be growing 
uniformly ? 

Note. — In some editions of the Algebra the answer is in 
weeks, and'in that case the answer would be indeterminate. 

Let a; = the quantity of grass on each acre. 

1. 12x4Xa:=48a; = whole quantity on 3J acres for 4 

weeks. 

48a; 

2. -Q— = whole quantity on an acre for 4 weeks. 

By the second conditions of the question, 

3. 21x9xa:=sl89a: = whole quantity on 10 acres for 9 

weeks. 

4. — — = whole quantity on one acre for 9 weeks. 

- 1892: 48a; 45a; , , ' ..._ 

5. -yrr ^=rr^ = whole quantity grown on one acre 

for 5 weeks. 

45a? 9;r 

6. "177-^5=^77 = quantity which grows on one acre for 

one week. 

9a; 

7. =^x3iX4=12a; = quantity which grows on 3j acres 

in 4 weeks. 

8. 48a: — 12a:=36a; = original quantity of grass on 3 J acres. 

9. 36a:-r-3j=-=^ = original quantity on one acre. 

10. 36xl8xa;=648a: =s: the quantity of grass that 36 oxen 
will eat in 18 weeks. 
10 
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11. TAXl8=-:r|r- = the quantity of grass that grows on 

one acre in 18 weeks. 

12. "jA"+"T7r =27a; = the whole quantity of grass on one 

acre for 18 weeks. 
18. 6482;-f-27a;=24 acres. Am. 

Ex. (18.) Let a, b, c, represent the various sums A had in 
the^firm, and ty t\ f = the times they were invested. 

Let dy 6, /, represent the various sums invested by B, and u^ 
tt', w" = the times they were continued in the firm. 

Let gy hy m, py represent the various sums G had in the firm, 
and, n, »', n", »'" = the times they were invested ; and let r == 
the sum they gained. 

Let ar, y, z = A, B and C*s share of the gain respectively. 

Then x=. (at+bt'+cfy 

» ot+bf+cr+du+eu'+fuf'+gTi+hn'+mn'' +pnr*'^ 

((4X4000W12X4500H-(4X3500)4420) 

lflO(XH-«00<H-1400<H-800044K)()0-f-27(K»+120004^20W oow,A»g»iiu 

Then t/= (du+euf+fu^r 

' ^ at+bf+cr+du+eu'+fi4:'+gn+hn:+mn''+pnf'''^ 

(a0X8000H-(4X1600>+(8X4g00H420) 



ieo()o+Mooo4-uooo-f^odo(H-e(XKH-27oo(H.i200<H^20o^ 



.=$1260, B'a. 



And zz=: 



at+bf+ct"+du+€i(!+Jv:'+gn']-hn'+mnf'+pn* 



l<K)00+540(KH-1400&f3000044000^70004-ia^^ 



=$1480, CS. 



INDETEEMINATE ANALYSIS. 

AaT. 298. (p. 264.) 

Ex. (8.) Here we have 

a^— ^=45, or (a;— y)(a;4-y)=46. 
And x^—y'^^lbdy or {x'—i/Xzf+fj^zlbd. 
But, since a/ — i/=z — y by the conditions of the question, and 
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45 and 159 have only the common factors 1 and 3, it is evident 
we must have a:— y=l, or 3; and therefore, a;+y=45, or 15. 

Whence, a:=23, and ^=22 ; or, a:=9, and ^=6. 

Note. —This is evident firom the fact that if we add half the 
difference of two numbers to half their sum, we obtain the larger ;. 
and, if we subtract half the difference of two numbers &om half 
their sum, we obtain the less. 

Also, a/— y':=l, or 3; and, therefore, Qf'\-i/=\b^, or 53. 
Whence, a/=80, and 2^=79 ; or, a/=28, and ^=25. 

That is, at the first period their ages were 9 and 6, and at 
the second 28 and 25 ; or, at the first period they were 23 and 22, 
and at the second 80 and 79. 

]f the ^ven differences had been prime to each other, there 
wonld have been only oTve solution of the problem. 

Examples, (p. 264.) 

Ez. (1.) Let a; = the lbs. of sugar of the first kind, and y ss 
tbe lbs. of the second kind. 

1. Then, by conditions, lla:+5y=254. 

2. Transposing, 5^=254 — Ux. 

3. Dividing, y=51— 2a; — ^. 

4. Let ?2=-^|l-. 



5. Clearing of fractions, hn^l-^-x, 

6. Transposing, x=bn — 1. 

7. Substituting this last value of x for its value in (3), we have 

y=51— 2(571— l)—». 

8. Collecting terms, y=53 — llw. 

If « = 1, then y = 42, and a; = 4. 
w = 2, " y = 31, " a: = 9. 
» = 3, " y = 20, «« a: = 14. 
w = 4, « y= 9, " a; = 19. 
If we were to suppose the value of w = 5, then y would be a 
minus quantity, 2/=:53 — 55= — 2. We therefore find the true 
answers to be 19 lbs. with 9 lbs. ; 14 lbs. with 20 lbs. ; 9 lbs. 
with 31 lbs., and 4 lbs. with 42 lbs. 
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Ex. (2.) Let X = the men, y s=z the women, and z = the 
children. 

1. Then, by first condition, x-\-y'\-z=lb. 

2. By second condition, 7a;+3y+2z==65. 

3. Multiplying (1) by 2, 2x+2y-\-2z=:Z0. 

4. Subtracting (3) from (2), 5x4-y=35. 

6. Transposing, 5a:=35 — y. 

6. Dividing, ^='^""|* 

7. Substituting, ^=l« 

o 

8. Clearing of fractions, 5n=y. 

9. Transposing, ^=572. 

10. Substituting this last value of y for its value in (6), we 

have x=7 — r-=7 — n. 



11. If we assume the value of ti = 1, then the value of a; = 

6 = the men. And putting 6 for the value of x in 

12. (4), we have 30+y=35. 

13. Transpodng, y=5f the women. 

14. Collecting terms, 15— (64-5) =4, the children. 
We therefore find the number of men to be 6, the women 5, 

the children 4. 

If we were to assume the value of ra = 2, then there would be 
5 men, and 10 women. There could be no children, for 15 — (5 
+10)=0 children. 

This question, therefore, will admit only of one answer. 

Ex. (3.) Let a: = the number of acres in the first farm, and 
y rss the acres in the second. 

1. Then, by conditions, 21a:+172^=:2000. 

2. Transposbg, 21a;=2000— 17y. 

3. Dividing, x=m I ^T,?^^ . 

4. Transposing, a:=95 ^^. 
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5. Sabstituting, 

6. Cleaxing of fractions, 

7. Transposing, 

8. Dividing, 



]L7y-6 

"=-21"' 

21w=17y-5. 

17y=21n+5. 

21w4-5 



9. We assume the value of n = 3; for this is the least 
nnmber with which we can obtain y without a fraction ; and we 
find y = 4, and obtain the corresponding value of a; in (2) by 
substituting for y its value in (8). 

Having found the least value of y s= 4, and the corresponding 
value of a; = 92, we may find the remaining answers by adding 
21 continually to the least value of y, and by subtracting 17 from 
the greatest value of x; which being done, we obtain the six 
following results : 

If 71 = 3, then y = 4, and ar = 92. 



n = 20, " 


y- 


= 25, 


" xz= 75. 


n = 37, " 


y 


= 46, 


« a: = 58. 


n = 54, " 


y 


= 67, 


« a: = 41. 


n = 71, " 


y: 


= 88, 


" a: = 24. 


n = 80, " 


y: 


= 109, 


" a;= 7. 


Therefore the first farm may 


contain 92, 75, 58, 41, 24, and 


7 acres ; and the second may contain 4, 25, 46, 67, 88, and 109 


acres. 








Ex. (4.) Let X = the bushels of wheat, and y=: the bushela 


of barley. 








1. Then, by conditions, 




17a;+lly=542. 


2. Transposing, 

3. Dividing, 






lly=542— 17a;. 
2^=49-a; — ^=U 


4. Substituting, 






6a:-3 


5. Clearing of fractions, 






ll?i=6a:— 3. 


6. Transposing, 

7. Dividing, 






6a:=lln+3. 
Un+S 


16* 
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If « = 3, we have a; =s 6, and y = 40. 
« = 9, " « a: = 17, " y = 23. 
n = 15, " « a:=s28, " y= 6. 
That IB, I can have 6 bushels of wheat, and 40 of barley ; or, 
17 bushels of wheat, and 23 of barley; or, 28 bushels of wheat, 
and 6 of barley. 

Ex. (5.) Let X = one part, and y = the other. 

1. Then, by conditions, 7*4-11^=100. 

2. Transposing, 7a:=100— lly. 

3. Dividing, ^__i^_o-._L2+3y 

4. Sobstitating, 

5. Clearing of fractions, 

6. Transposing, 

7. Dividing, 

If n = 2, then ^ = 4, and 11x4=^ = the least part; 100 
— 44s=56 = the greater part. 

If we assume n = 5, and this is the next less number that will 
produce the value of y without a fraction, we shall find tho value 
of ^ s 11; and this multiplied by 11=121 = to one of the 
parts into which 100 was to be divided, which is absurd. 

Therefore 56 and 44 are the only two parts into which, accord- 
ing to the conditions of the question, 100 can be divided. 

Ex. (6.) Let a: s= the two-dollar bills, and y = the three- 
dollar bills. 

1. Then, by the conditions, 2a:+3y=:25. 

2. Transposing, 2^=25—3^. 

1— w 

3. Dividing, a:=12— y n— • 

*r+l 

4. Changing terms, a:==12— 2y+ o * 

5. Substituting, yt= ^^ . 
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6. Clearing of firactionsy 27i=y+h 

7. Transposing, y=2w--l. 

8. Putting the- value of 2^ into (4), a:=12— 2(2»— l)+n. 

9. Uniting terms, a;=14— 8n. 

Let n == 1, then x = 11, and y = 1. 
* n = 2, « x= 8, " y = 3. 
n = 3, " a: = 5, " y z= 6. 
w = 4, " a: = 2, " y = 7. 
That is, 11 two-doUaf bills, and 1 three-dollar bill; or, 8 two- 
dollar bills, and 3 three-dollar bills ; or, ^ two-dollar bills, and 5 
three-dollar bills ; or, 2 two-dollar bills, and 7 three-dollar bills. 
pboot: 
^ 11X2+1X3=25. 

8x24-3x3=25. 
5X2+5X3=25. 
2X2+7X8=25. 

Ex. (7.) Let 2; = the bushels of com, and y s= the bushels 
of wheat. 

1. Then, by conditions, 70a:+190y=920. 

2. Dividing by 10, = 7x+19y=92. 

3. Transposing, 7a;=:92— 19y. 

4. Dividing, a:=13— 2y — I^. 

5. Changing terms, a:=13 — 2y — =^= — . 

6. Substituting, w=-^^= — * 

7. Clearing effractions, 77i=5y— 1. 

8. Transposing, 5y=7?i+l. 

9. Dividing, y= — ^. 

10. Putting the value of y into (4), a:=13 — ^-^^^- 

Let w- = 2, then a:=13— 6— 2=5, the com. 
7X5=35; 92—35=57; 57-^-19=3, wheat. 



-n. 
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No oilier value of n will answer the conditions of the question. 
There were, therefore, 5 bushels of com kod 3 bushels of wheat. 

Ez. .(8.) Let z = the number required. 
Then -— ^ and ■ ^ whole numbers. 

a:— T 
And, putting -y=-=;?, we have a;=17p-|-7. 

If this value of x be substituted for a; in the second firaction, we 

shall have ^"^^" — = ^"7 ■- whole numbers. 

It is evident that -^ is a whole number. 

Consequently -^ ~^= ^ , a whole number. 

By omittiDg;?, we have ■ T^ . 

Let this number ^5s—=w» 

p4-18=26». 
;}=26«— 18. 
K n = 1, then jp=(26xl)— 18=8. 

Consequently a:=17p+7=(17x8)+7==143, the number re- 
quired. And this b the least number; for, if we assume n = 2, 
we shall have x = 585. 

We therefore say that 143 is the least number that will answer 
the conditions of the question. 

Ex. (9.) Let x,y,z=^ the sheep, pigs and rabbits, respect- 
ively. 

1. Then, by first condition, a:-f-y+2^=20. 

2. By second condition, 31a:+lly+z=400. 

3. Subtracting (1) from (2), 30a;-j-10y=380. 

4. Dividing by 10, Bx+y=BS. 

5. Transposing, y=38 — Bx. 
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By examining this last equation, we perceive that the 
value of X must be less than 13; we therefore first assume its 
value to be 12. 

H a: = 12, we have y = 2, and z s=s 6, 
a: = 11, «* " y= 6, " z = 4, 
X = 10, " " y= 8, " z = 2. 
a:= 9, " « y = 11, " z== 0. 
a: = 8, " " y = 14, « z = —2. 
We perceive, therefore, there can be but three correct answers 
to the question: 12 sheep, 2 pigs, 6 rabbits; or, 11 sheep, 6 
pigs, 4 rabbits ; or, 10 sheep, 8 pigs, 2 rabbits. 

Ex. (10.) Let X and ^ = the two numbers. 

1. Then, by conditions, 7a:+13y=71. 

2. Transposing, 7a:=71— 13y. 

3. Dividing, a:=10-y ^^. 

4. Substituting, n=z ^T ■ 

5. Clearing of fractions, 7»=%— 1. 

6. Transposing, 6y=77i+l. 

7. Dividmg, y=n — — . 

If we assume the value of ?i to be any number less than 5, we 
make y a fractional number. And, if we assume its value to be 
5, we find the value of a; to be a minus quantity. 

Thus, a:=10— 6— 5=— 1. 

And, as no number less than 5 will answer the conditions of 
the question, it is certain, from the above operation, that no num- 
ber more than 5 will produce the numbers required. 

Ex. (11.) In Art. 296 we have the following formula for ob- 
taining two numbers, when the sum of their squares is given : 



*=(;^)^'*'"^J'=(S+i)^ 



Let X and y = the two numbers required, z = 35, the square 
root of the given square, and m s= any assumed number. 
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If ffi == 1, we have x = 35, and y = 0. 
ffi = 2, « "a; = 28, « y = 21. 
m = 3, « « a: = 21, " y = 28. 
m = 4, " « a: = 16^, " y = 80|^. 
We therefore find 28 and 21 the only integral numbers that 
will answer the conditions of the question. 

tiX. (12.) In Art. 298, we have the following formula for 
obtaining two numbers, when we have the difference of the two 
squares giyen : 

^^ ^=(^)^' ""* ^(^)^- 

Let z and y = the two required numbers, z = 39, the square 
root of the difference of the squares of the number required, and 
m = any assumed number. 

Then, if ot = 1, we have x = 39, and y = 0. 
m = 8, " " a: = 65, " y = 52. 
The numbers therefore are 65 and 52. 



VABIATIONS, PERMUTATIONS, AND COMBINATIONS 

Abt. 299. (p. 267.) 
Variations. 
Ex. (2.) 5X4X8X2=120. 
Ex. (3.) 8X7X6X5=1680, 

Permxttations. 
Abt. 800. (p. 268.) 
Ex. (5.) 1X2X3X4X5X6X7^^^^ 

T?, «i\ 1X2X3X4X5X6X7 .„, 
^•(^•) 1X2X1X2X3X4 =^^^- 
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Ex. (7.) 
1X2X3X4X5X6X7X8X9X10X11X12X18X14X15 _ 
1X2X3X4X5X1X2X1X2X3X1X2 ~ 

454053600. Ans. 

OOMBIKATIOKB. 

Abt. 301. (p. 269.) 

T?, ,Q\ 8X7X6X5X4 ,- 
^•(^•> 1X2X3X4X5 =^^- 

Vt nn^ 12X11X10X9X8X7X6X5X4X3 ^„ 
"^ ^^"-^ 1X2X3X4X5X6X7X8X9X10 -^- 

40X39 X38 X37X36X35 ' 

^<"-> 1X2X3X4X5X6 -3838380. 

Ex rl2^ 1X2X3X4X5X6X7X8X9X10 ,gfiflfl 
^ ^^^'^ 1X1X2X1X2X3X1X2X3X4 "^^^^ 

Ex. (13.) 
2X2X2X2X2X2X2X2X2X2X2X2X2X2X2X2= 
65586; 65536-1=65535. 



LOGAMTHMS. 



Abi. 311. (p. 285.) 

Ex. (12.) Wliat is the value of z in the following eqtiation : 
654X320X.3691 



og. 654 
« 820 
" .8691 


- 87X9X.045 ' 

= 2.815578 

= 2.505150 

=-1.567144 

From 4.887872 
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Log. 87 == 1.939519 

*< 9 ez: 0.954243 

« .045 =- 2.653213 

Take 1.546975 



2192.28=3.340897 

Ex. (13.) What is the value of x in the following equation : 
.69x7.5x32.71X.003 





«» — - 


87X8968X.0008 


* 




Log. 


.69 




= - 


-1.838849 


(( 


7.5 




s= 


0.875061 


<C 


82.71 




= 


1.514681 


U 


.003 




=- 


-3.477121 




87 


From - 


-1.705712 


« 


1.939519 


« 


8968 




ss 


8.952696 


4i 


.0008 




Taki 


-4.903090 




e 2.795305 



.000813=— 2.910207 

Ex. (14.) Multiply three hundred twenty-seven ten-thousanddis 
by three hundred twenty-seven thousand. 

Log. .0327 =—2.514548 

" 327000 = 5.514548 

10692.9= 4.029096 

Ex. (15.) What is the product of one thousand and twenty- 
five, multiplied by three hundred twenty-seven ten-thousandths ? 
Log. 1025 = 3.010724 

" .0327 =—2.514548 

33.5175= 1.525272 

Ex. (16.) Multiply .0716 by 1.326. 

Log. .0716 =-2.854913 

" 1.326 = 0.122544 

.0949416=-2.977457 
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Ex. (17.) Multiply .0009 by .009. 

Log. .0009 =—4.954243 

« .009 =—3.954243 . 



.0000081=-6.908486 



BYOLUnON BT LOOABITBHS. 



Ti!r /R^ ^_37/14^21X^00208\* 



Log. 14.21 = 1.152594 

.00208 =- 3.318063 

-2.470657 
« ,035 =- 2.544068 

-1.926589 
4 



3 ) —1.706356 

—1.902118 

37 = 1.568202 

1.470320 

223 = 2.348305 

Ans. .132438=-1.122015 



=^<») '4(i)*Q' 



Log. 703 = 2.846955 

« 819 = 2.913284 

—1.933671 
3 



6 ) - 1.801013 
Add -1.960202 



144 = 2.158362 

237 = 2.374748 

-1.783614 
2 

17 
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3)— 1.567228 









To —1.855742 
-1.960202 


It 


7 




-1.815944 
=3 0.845098 


(( 


11 




0.661042 
= 1.041393 






Am. 


.416582=— 1.619649 


Ex. (10.) 
Log. 


845/1 

^=417V; 
872 
.006^ 


872X.0065\* 

.038x4685/ ' 

a 2.940516 

»-8.812913 

From 0.753429 


<l 


.038 
4685 




=-2.579784 

= 8.670710 

Take 2.250494 




—2,502935 
3 




5 ) -5.508805 


«C . 


345 




—1.101761 
= 2.537819 


(( 


417 




1.639580 
= 2.620136 



Ant. .10457=— 1.019444 



Ex. (11.) z 



_25 /873\» /278\^ 
~476V956/ • \197y ' 



Log. 278 = 2.444045 

" 1973 = 8.295127 

-1.148918 
3 



4)— 3.446754 
Add —1,361688 
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Log. 873 = 2.941014 

« 956 = 2.980458 

-1.960556 
3 



To -1.881668 

^1.243356 

"25 = 1.397940 

0.641296 

" 476 = 2.677607 

Am. .0091979=-3.963689 



12^ m^ ^_17/ 13.78X.0706 \^ 
Br. (12.) a:=jj^(^ :253— J ' 



Log. ."0706 =—2.848805 

« 13.73 = 1.137671 

—1.986476 
« .253 = -1.403121 

0.583355 
3 



2) 1.750065 

1,875032 

17 = 1.230449 

3.105481 
112 = 2.049218 



Ans. 1.138= 1.056263 



P, nq^ ^_/^ 88.47X.463 \^ 
^- (^^'^ ^=\ .037X676 ; • 



Log. 38.47 = 1.585122 

« .463 =- 1.665581 

From 1.250703 
« .037 —2.568202 

". 576 2.760422 

Take 1.328624 
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-1.922079 
2 

3) -1.844158 
Am. .887262=— 1.948052f. 

^ nA^ /475X3MX1728\* 
Ex. (14.) x^[^ J28 ) • 

Log. 475 • =2.676694 

« 329 =2.517196 

« 1728 =3.237544 

8.431434 
«. 128 rb =2.107210 

3 ) 6.324224 
Am. 128.2=2.108074 



COMPOUND INTEBEST. 

Aet. 312. (p. 292.) 

Ex. (7.) ^=;?(l+r)'=16(1.05)» 

Log. 1.05 ' =0.021189 

30 



0.635670 
"16 =1.204120 

Am. $69.15=1.839790 

Ex. (8.) ^=i?(l+r)'=2000(1.08)^. 

Log. 1.08 =0.033424 

11 



0.367664 

2000 =3.301030 

Am. $4663.31=3.668694 
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Ex. (9.) il=p(l+r)'=27.18(1.04)». 

Log. 1.04 =0.017083 

8 



0.136264 
" 27.18 =1.434249 

1.570513 

3 monllis, 1.01 c= .004321 

Am. 137.56=1.574834 

JBr. (10.) ^=i»(l+r)'=1728(l+:^)''''*^ 

Log. 1.015 =0.006466 

34 



0.219844 
•« 1728 =3.237544 

Ans. $2866.74—1728=11138.74=3.457388 

Ex. (11.) il=j>(l+r)'=18.29(1.04)». 

Log. 1.04 =0' 017033 

8 

0.136264 
" 18.29 =1.262214 

1.398478 

" 1.028=3 monUis, 12 days = .011993 

Am. #25.73=1.410471 

Log. 1.05 =0.021189 

7 

Arith. Complement of 0.148323 

Is —1.851677 

Log. 800 =2.903090 

Am. #668.04=2.754767 

17* 
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- „„, A 500 500 

Log. 1.015 s= 0.006466 

ae 



AritL Com. of 0.232776 

Ib =-1.767224 

Log. 500 = 2.698970 

Am. $292.54= 2.466194 



=-(>-' "(1)=(^/- 



Log. 1609.76 =3.206762 

« 800 =2.903090 



0.303672 (tV. 
1.06=0.025306 

1 

.06. Ans. 



- /^\ • / Log. 5007.43 \ 
Exrl5^ ,- Hpy _ V Log. 3726 ) 
•^ •' ""Log. (1+r)"" (Log. 1.03) " 
Log. 5007.43 =3.699615 

" 3726 =3.571243 

0.128372 



" 1.03 = .012837 
128372-5-12837=10 years, Ans. 

Log. 8 =0.477121 

« 1.05 =0.021189 

477121-^21189=22 years. 188 days. Ans. 
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\ 



Ex. (18.) Log. 23,267498 =7.366750 

« 17,068666 = 7.232199 

" 1,031465 =0.134551(tV 

1 

.031465 per cent. Ans. 

Ex. (19.) Log. 100,000000 =8.000000 

«« 23,267498 = 7.366750 

0.633250 



.031465 =0.013455 

633250^13455=47 years, 3 days. 
1850+47=1897, May 3. Ans. 

Ex. (20.) il=;?(l+r)'=155(l+.035)». 



Log. 1.0S5 
" 155 


:$56.24. 


Ant. 


=0.014940 

9 

0.134460 

=2.190332 


$211.24-155=: 


1211.24=2.324792 



Ex. (21.) il=^(l+0'=82o(l+:^y=82O(l+.O226)». 

Log. 1.0225 =0.009663 

5 



0.048315 

« 820 = 2.913814 

$916.49. ilnf.=2.962129 

1? m^ il A 458.25 

Jix. (^.) p— yx.— ,i^.0226)*~l+.0225' 

Log. 1,0225 =0.009663 

5 

0.048315 

«« 458.25 = 2.661102 

$410;02. .4ns.=2.612787 



KIT TO eBXBHIiBA.T'8 AIiaBBSA. 

Ex. (23.) r=(-)=(-^^-) . 

Log. 4668.84 s:3.668696 

" 2000 s=3.801030 



367666 ( 11 
1,08= .033424 
1 
.08 per cent. An$. 



SISOOVNT AND PBnXNX TiXUB AT COBIPOUIIB IMTBBnE. 

Abi. 813. (p. 294) 
^ ,■,^ S 600 

Ex.(i.) i'=(iq::;^=(iq:;;o6r»- 

Log. 1.06 srO.025306 

8 

Take 0.076918 

" 600 From = 2.778151 

$503.77. :^nf.=2.702233 

Log. 1.045 =0.019116 

2 

Tace 0.038232 

" 312.50 From =2.494850 

$286.16. ulw.=2.456618 

Bx.(3.} l'=(i^^y=(i^05)*- 

Log. 1.05 =0.021189 

4 

0.084756 

" 1000 8.000000 

$822.70. jinf.=2.915244 
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Ex. (4.) ^=s(l-^)=3700(l-^j^). 

Log. 1.05 =0,02118& 

10 

0.211890 
" 3700 =3.568202 



$2271.49, present worth, =3.356312 
$3700— $2271.49=$1428.51 discount, Ans. 

X. /Rx -S 3456 

Ex. (5.) 



"(i+ry~(i+.06r- 

Log. 1.06 =0.025306 

5 



0.126530 
" 8456 =3.538574 



$2582.52, Am. =3.412044 

Ex. (6.) «f=s(l-^)=3456(l-^,). 

Log. 1.06 0.025306 

4 

0.101224 
" 1000 ' 8.000000 

$792.09. 2.898776 

$1000— $792.09=$207.91, Ans. 

100(1.02^^1 
1^.(7.) -j^ * 

Log. 1.02 0.008600 

20 
1.4859= 0.172000 
1 . 









.4859= 


=-1.686547 


cc 


100 






=2.000000 
1.686547 


a 


.02 


$2429.49, amount, 




-2.301030 
=3.385517 
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A 2429.49 
Log. 1.08 



<< 2429.49 



=b0.033424 

5 

0.167120 

=3.385517 



$1658.47, preiseiiti irorih, =3.218397 



Er. (8.) .l=jp(l+r)t=100(l+.02)« 
Log. 1.02 



" 100 



0.00860O 

12 

0.103200 
2.000000 



$126.82, Aitt. =2.103200 



A 400 • 

Log. 1.05 



«• 400 

$845.53 

$500-M.20=$416.66; 
$416.66— $345.53=$71.13. . 
That is $500 is better by $71.13 

A 1000 

E^(10-) i«(i4^)--(l4..05)«- 
Log. 1.05 



0.021189 

8 

0.063567 

=2.602060 

2.538493 



" 1000 



$746.21, Am. 



0.021189 

6 

■ 0.127134 
8.000000 

»2.872866 
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DEPOSITS. 

Abt. 314. (p. 298.) 

Ex. (4.) A= a(a+r) ((l+r)' -l)= 1000(1.03) ((1.03)M-1) . 

r M 

Log. 1.03= .012837 

10 

1.3439=0.128370 
1 



Ex. (5.) 



.3439 =—1.536432 

1.03 = 0.012837 

1000 = 3.000000 

.03=2.477121 AtHJu Com. = 1.522879 

11,807 inhabitente, ilnf. = 4.072148 

, _a{a+r) ((l+r)'— 1) 150(1.02) ((1.02)'")-1 
r '^ :02 

Log. 1.02=.008600 
50 



2.6915=^.430000 
1 



1.6915 =0.228272 

1.02 =0.008600 

150 =2.176091 

.02=-2.801030 Aaih. Com. = 1.698970 

112,939, Ans. =4.111933 

^ / Ar \ T /400x.06\ 

^(®-' ^= Log. (1+r) ^ ^==ni. — Toe— +^- 

iiog. 400X. 06=24 From 1.380211 

« 1,06 0.025306 

« 47 1.672098 

Take 1.697404 



ao6 



KIT 10 aBBBNIiBAV'0 ALOBBBA. 

.48173 -1.682807 



1.48173= 0.170768 
1.06 .025306 

.170768-5-.025306=6 years, 273 days. . 



Ex. (7.) 



5000X.045 



^"' (1.045)(1.045)«-r 

Log. 5000 
" .045 




8.698970 
—2.658213 


1.045=0.019116 
6 




2.352183 


1.3022 0.114696 

1 




.8022 
1.045 




=-1.480294 

= 0.019116 

—1.499410 


$712.48 for tbe 


son, 


= 2.852773 


5000X.045 
1.045(1.045)"— r 
Log. 5000 
.045 




= 3.698970 
=—2.653213 


1.045=0.019116 
11 


From 2.352183 


" 1.62284=0.210276 
1 






.62284= 
1.045 




-1.794367 
= .019116 



Take -L813483 



Ex. (8.) 



$845.71 for {he dau^ter, = 2.538700 
800 



(1.04) ((i.wi)'"- 1)' 
Log. 800x-04=12 



=1.079181 





DJtPOSITB 


1.04= 


.017033 




10 


1.4802 


=.170330 


1 




.4802 




1.04 





207 



=-.1.681422 

= 0.017033 

1.698455 



$24.02,8, Ans. 1.380726 
Ex. 



^«.; ^ ^ ■- _ 


.015 


Log. 1.015=0.006466 




40 




" 1.814=0.258640 




" 1. 




" .814 


=-1.910624 


« 1.015 


= 0.006466 


10 


= 1.000000 


« .015=— 2.176091, Arith. 0. 


,= 1.823909 



$550.81, jItw. = 2.740999 



Log. 1.06=.025306 
10 



1.7908=253060 
1 



.7908 =—1.898067 

1.06 ' 0.025306 

40 1.602060 

.06=-2.778151, Arith. Com. 1.221849 
$558.83 2.747282 

$558.83— $550.81=$8.02 more, Ans. 

18 
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EXPONENTIAL OR TRANSCiENDENTAL EQUATIONS. 



Ex, (9.) 



Abt. 320. (p. 802.) 
Log{f)_ Log{^gg) 



Log. r Log. 



1.06 



Log. 124.M 
78.89 



Log. 1.06=0.025306 
Log. 202540 
" 25306 

Am. 8 years, 



=2.096701 

=1.894261 

0.202540 

=5.306511 
=4.403157 



=0.903354 

We do not add 1 to the yean, because the nomb^ of years la 
one less than the nnmber of terms, 
apply to the 10th question. 



The same observation irill 



Ex. 



/■IA^ T / 4668.81 \ 

Log. 1.08 
Log. 4663.-81 
2000 



Log. 1.08=0.033424 

" 867664 
83424 

Ans. 11 years, 

And 11 added to 1840=1851. 



=3.668694 

=3.301030 

0.367664 



5.565451 
4.524058 

=L041393 



Ex. (11.) 



T /1609.76\ 
^«-i-800-> 



Log. 1.06 

Log. 1609.76 
" 800 



=3.206732 

=2.903090 

8.803642 
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Log. 1.06=0.025306. 

" 303642 =5.482862 

25806 =4403223 

12 years, Am. =0.079139 

X. ,10 X /^N" 1 /4663.31\a 

Ex. (12.) r=(-) -l=(-2oor) -^• 



Log. 4663.31 
" 2000 



=3.668694 
=3.301080 
.867664(11 
1.08 =.033242^ 
1 
.08 per cent. Am. 

Er.(13.) «= 
Log. [a+(r— l)S]-Log. g Log. [3-K3-l)295.23]— Log. 8 



295.23xB==l+8=59049. 
Log. 59049 



8 



4294091 
477121 



9 days. 



Log. 3 

=4.771212 
=0.477121 
4.294091 
=6.682871 
=5.678628 
=0.954243 



Ex. 



.ANNUITIES. 

Abt. 329. (p. 806.) 

a\ a((l+r)'-l) _ 500((1.05)«'-l) - 
^ ' r(l+r)' ~ .05(l+.05)=» ' 

Log. 1.05=.021189 

20 . 
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2.6532= .423780 

1 

1.6532 
500 




rss 0.218325 
s= 2.698970 




From 2.917295 


(1.05)» 
.05 


= 0.423780 
=-2.698970 




Take —1.122750 


$6230.81, Am 


r. = 3.794545 



Ex. (5.) We first find the amount at compound interest of 
$6230.81, the sum deposited, for 10 years. 



J[=;?(l+2)'=e230.81(l+.05)^. 
Log. 1.05 



Log. 6230.81 

$10149.27 



=.021189 

10 

.211890 
=3.794545 
;=4.0"06435 

We next find the amount of the annuity for ten years. 

^ pgl+rY^l)^ 500((1.05)»^1) 
^= r .05 

Log. 1.05= 0.021189 
10 



1.6289=0.211890 
1. ' 



Log. .6289 
Log. 500 



Log. 



.05 



66289 



=-1.798582 
= 2. 698970 
= 2.497552 
=- 2,69897 
= 3.798582 



Hence $l()149.27-$6289=$3860.27, Ans. 

Ex. (6.) The answer to this question is the amount of an 
annuity of $500 for ten years, as found above. $6289. 
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Tiv ,'T\ « ^(1-K)' 1728x.04(1.04)"' 
*=*-(7-) «=(i+r)'-l= (1.04)»'-1. • 



Log. 1.04= 0.017033 

10 

1.4802 =0.170330 
1 



.4802=— 1.681422, Ariih. Com. =0.318578 

1728x.04=69.12 =1.839604 

(1.04)» =0.170330 

8213.09 =3.328512 

_.,_.. ^g-(CTr) ^g'500-4oSox.0 15 

^^'*-^ *=iog. (1+r) = Log. (1.015)~* 

Log. 500 =2.698970 

500-(4000X-015)=440- =2.643453 

.055517 



1.015 .006466 

a56517-^.006466=8 half-years, &c., or 4 years, 106 dajs. 



r 
Log. 1.01= 


(1+r)' 
0.004321 
40 


.01{1.01)'« 


«« 1.4888= 
1 


=0.172840 






« .4888 
90 


=-1.689131 
= 1.954243 








= 1.643374 


" (1.01)« 
«• .01 






= 0.172840 
=-2.000000 




$2954.84, Am. 


= 3.470534 



18* 
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INVOLUTION OF BINOMIALS. 

Abt. S30. (p. 310.) 
Ex. (9.) What is the third power of 2a— *+c* ? 
Let x^=2a—'b, and y=-j-c. 
Then, (X'^f=a^+d:!^y+Sxf+i/^. 

3a:V=3(2fl— i)V=12a2c2-12a3c+33V. 
3a:y'=3(2--.i)c*=6ac*-3ic*. 

Therefore, (2a-b+c'f=^—l2a^+QaIl^'-ff+12aV'' 
12aic2+3^V+6ac*-3ic*+c«. 

Ex. (10.) What is the fifth power of 4a— 53 ? 
Let x=:4a, and y=:bb. 

Then, (a:— y)«=a:«— 5a^+10a:»Si«— 10ar*2/*--5a;2^— y*- 
a:«=(4a)^=1024a«. 
-5ar*3^=5(4a)*{5i)=6400fl*3. 
+103^y''=10{4af{bbY=lQ000M\ 
^10a^f=10{^aY(bbf=2000Qa^l/'. 
+bxt/*=b(ia){bb)*=zl2b00ab\ 
— y»=(53)^=31255». 

Therefore, (4a-55)«=1024a«-6400a*3+16000a«i«—20000a« 
ff»+12500a5*-8125i^ 

Ex. (11.) What is the sixth power of Sa'*— 2^ ? 

Let a:=3a^ and y=:2b\ 

Then,{x-'yy=a?—6x'y+15ai^f-203^i^+lba^i/^—Qxy^+t/^. 

a?={Sa^Y=729a^. 

— 6r»2^6(3a«)«(2^«)=— 2916a^^5l 

+15^=16(3a2)4(2i8)2=+4860a''i«. 

— 20ar^2^=20(3a2)8(2i5)3=— 4320aW 

+15ar^2^=15(3a2)2(2^«)*=+2160a*3". 
-6a:2/'==6(3a2)(2i3)5^__576^25W 

+2^=(2*s)8=-j-64^^. 
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Therefore, (3a»-23»)«=729a"—2916a83«+4860a«i«-4320fl«8» 
+2160fl*^^— 576a23^+643^. 

Ex. (12.) What is the fourth power of 77i+n— p? 

Let a;=m+«, and y=-^p. 

Then, (a:— y)*=ar*— 4r^y+6a:y— 4a:2^+T/*. 

— 4ar^y=4(77z+?if (— p) = — 4^'^— 12^^72^ — 127wn^— 47i*jp. 

— 4a:2/'=4{77i-f-w)(— ^)= — 4mj^—4nj]P. 

Therefore, (m+n--p)*=7n*-j-477i^w+677iV+4?n7i'4-n* — im^p 

Ex. (13.) What is the eighth power of m^+w^ ? 

Let a::=m', and y^=zn^. 

Then, (ar+y)s=a:8+8a;''y+28:r«2/2+56z*2r*+70a:*2^+56z8yj^ 

2^xY+^xtf+f. 

Let ?7i be substituted for ar, and multiply each of the powers 
by 2 ; and let n be substituted for y, and multiply each of its 
powers by 3. 

Then, {7n2-«3)8^^i6^8^i4^3^287w^-V+5677i^W+707w?»" 
+5677iV^+28wiV«+8wV^+w^ 

Ex. (14.) What is the seventh power of 1+a:^ ? 
Let a:==l, and y=zx^. 

Then, (a;+2^)^=a;'+7a;^2^+21r^2r+35a:V+352rV+21aY+ 
7a:2/'+y^ 

For X and its powers in the above process substitute 1, and for 
y substitute ar, and multiply each power of y by 2. 

Then, (l+a:2)7^i^7^2^21a:*+35a;«+35a:»+21a;io+7a:" 

Ex. (15.) What is the second power of a+3-f-c+«^-}-«4"/? 
Let x=ia-\-h-\'Cf and y=(^-|~^-}-/- 
Then, {x-\.yY.=.x^+2xy-\-f. 
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And x^z:::{a+b+cy=a?^+2a2f+2ac+l^+2bc+<^. 
2xy=2{a+b+c){d+e+f)=:2ad+2ae+2af+2bd+2be+2bf+ 
2cd+2cf. 
f^{d+e+fy=d^+2de+2df+e^+2ef+f\ 
Therefore, (a+5+c+(i+c-i-/r=a'+2a3+2ac+^+2te+c» 
+2ad+2ae+2af^2bd+2Ae+2bf+2cd+2ce+2cf+d^+2de+ 
2df+e^+2ef+f\ 

Ex. (16.) What is the tenth power of c^+i^ ? 
Let a:=a', and y=^. 

Then, (x+yy^=zx'^+10a^y+^b3?f+1203^j^+210af'i/'+ 
2522^t/'+21Q3^+1202^y'+^bxy+10z'i^+y'^. 

Change the z^a and y^B to a*s and 3's, and multiply each of 
their powers by 3, and we have 

a"+10a2'^»+45a«3«+120a2i3»+210a^83i2^252a«3«+210a^^ 
+120a^b^+^ba^b^+10(^l^+l^. 

Ex. (17.) What is the nth power ofa+b ? 

4tr+ar'^b+ar-''b^+ar^b'^+ar^b^ a^b'^^+a^b'^^+ab'^-'^+b . 

We have omitted the coefficients. 

Ex. (18.) What is the sixth power of a— 3+c ? 
Let a:=a— 3, and y=c. 

Then, {x+yY=^3^+ Qx^y+ 15a; V+20a; V+15r^2^+ Qa^+f/^. 
And a«==(a-3)«=:a«-6a«3+15a*^2_20a«3»+15a2i*— 6ai* 
+b\ 

Q3^y=z6{a-bYc=Q{(^^6a*b+10€?b^'^10a^l/^+bab*^b^c= 

15a:*^«=15(a-i)*(c2)=:15(a*— 4a53+6a23»-4ai»+iV= 
16aV— 60aW+90a2^2c2_60a^V+153*. 

20a:»2^=20(a-3)«(c3)=20(a»-3a23+3fl^-5V= 
20aV-60a2^c8+60aW_20^V. 

15a:22^=15(a-3)V)=15(a'— 2fl5+^V= 

15aV-30aic*+15W. 
6ay=6(a— i) (c«)=6ac«— 63c*. 

Therefore, (a-3+c)«=a«— 6a«3+15a*^-20a8^+15a»3*— 



BINOMIAL THSOBEM. 215 

20^V+15aV— 30a^c*+15W+6ac«— 6W^+c«. 

Ex. (19.) Wliat is the fourth power of a*— a; ? 

Let x=a^j and yz=zx. 

Then, {x—yY=z*-'4a^y+ex^f—4xf+]/^. 

Change x for a^, and y for ar. Multiply the powers of x by 5, 
and apply them to a. But ar, which is substituted for y, may 
have the same powers as y. 

Then, {aP''X)=a^'-4a}^x+Qa^^x^'-'U'^j^+ai*. 

Ex. (20.) WJiat is the third power of 2a?^U^ f 

Let x=2a\ and y=— 35'. 

Then, (2;— y)3=a:3_3^2^_^3^^_^^ 

And ar^=(2a-f =8a«. 

« -3a:22^=3(2a2)2(3i8)=36tf*3». 

" +32:^=3(2a2)(33S)2=54a25«. 

« —^=(3^3)5=275^ 
Hence, (2a2-33y=8a«-36a*55^54a«3«=27i^ 



BINOMIAL THEOREM. 

Aet. 332. (p. 314.) 
Ex. (5.) What is the cube root of 7 ? 
Here >5^7^4/(5-l). 
Then, f'=8; Q=— «; m=l; and «=s8. 

Hence, P«=8"=8*=+2=il. 

m 1 1 2 _ 1 _„ 

-4«=3X^X -g— 3;^— 3^2"^— ^• 
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^tH^CO - V —^ -- ^—D 

3» ^~ 9*^ 3.6.2*'^ 8~ 3,6.9.2'~ 

m-Zn ^^ 8^^ 5 ^^ 1_ 5.8 _^ 

4n ^~ ir^ S-fj-y.^'"^ 8~ 3.6.9.12,2«>~ 

Therefore, -^^=2-3^8— 3;g;2«~3.6.9.2'''3.6.9.12.2«'~' *^ 

Ex. (6.) Expand (1— a)° into an infinite series. 
HereP=l; Q=— =■; m=2; andn=5. 

Hence, P~=1'=:1^=+1=A. 

m-n Z 2a a 2.3a« 

«— 2« 8 2.3a'' ff_ 2 .3.8g' _„ 

OT— 3« 13 2.3.8a» a 2.3.8.13a« _^ 

4» ■^^~ 20^ 5.10.15^ 1~ 5.10.15.20 

m,. „ ,, xf 1 2a 2.3a' 2.3.8a» 2.3.8.13a« . 
Therefore, (^-a)'i=l-^ ^^^ 5.10.15 - 5.10.i5.20 -"^"- 

Ex. (7.) It is required to convert -, or its equal, 

(l+a?) I into an infinite series. 

LetP=l; Q=j; m=— 1; w=:— 5, 

- — i 
Then,P"=l *=1=A 

^y_ 5X1- 5-i^. 

-2;r'^^=^o-x-5Xi=+5ro=^- 

w-2w _l_10 ^^6a:'^^a; 6.11a^ „ 

3» ^~ 15 -^510^1— ~5l0l5 
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'»-3'» po _-l-15 v 6.11:t» ^^x , 6.11.16:b« ^ 
4« ^ ~20~~^ 5.10.15'^l~'^5J(O:5;20 
^ - 1 , a; , ftr^ 6.11a:» 6.11.16a;« 

Ex. (8.) It is required to convert (a— ft)* into an infinite 
series. 

Let P=a; 0:= — ire=l; andras4 
a 

»^ 4^ a 4a 

-^Bq -.x—^X--—^^-C. 

-3^^ la"-^ 4.»a^^ tt~" 4.8.12a'- 
M-Zn 1-12 3.7y i_ 3.7.11ft« _ „ 

4» •^^~ 16 ^ 4.8.120^^ fl- 4.8.12.160'"" 
Therefore, 
/ ni i/^1 * 8J» 8.7i» 3.7.11J* . \ 
(a-h)^=a^\l-^ 4.8a' 4.8.12af - 4.8.12.16a -' ^^'V' 



INDETEBMINATB COEFFICIENTS. 

Akt. 833. (p. 315.) 



tf 



9 



Ex. (2.) Expand -5 into a series. 

Assume jl+JBa:+Ca:2_|_j5^_j.£^_. 



a^+2aa: — ar* 
We first clear the equation effractions, 

a«== ) +2aAx'\-2aB7?+2aC3?'{-2aB3i^. 
{ ^Ax^^B:x?'-'Cx\ 
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a*A+{a^B+2aA)x+{a'C+2aB^A)x''-{- {a'D+2aC^B)a^+ 
(a«£+2aD-C)a:*. 
We next transpose a\ and make each term = 0. 

a' 

1. Here a^A:=a\ or il=^=l. 

2a 2 

2. a«JB+2ail=0, or a»B=2a, and 5=—==-. 

5 
8. a«C+2aB-4=0, or a'C=A-2aB=l+^, and C=^ 

4. aW+2aC-'B=0, or aW=B'-2aC=i 
^2 2.5g_12 ^^^ j_""^^ 
a a^ a* a^ 

6. a2JS+2aD— C=0, or a2E=C— 2aD= 

Therefore, substituting these values of A, J5, C, D, E, &c., in 
the assumed equation, we have 

a? n 2a: , Sa;^ 12r* 29a;* 

where the numerical coefficients form a recurring series, in which 
each term is equal to twice the preceding, added to that before it, 
as 12=2x5+2; 29=T2x^+5, &q. 

Ex. (3.) Expand \/J¥^3?) into a series. 

Assume A+Bz^+C7^+B3^-\-Ecfi, &c., = (a^-a;^)* 
A+Bt^-^Cx^^-Dt^+Et^. 
A+B7?+Ca^+B3^+Ei?. 

f A^+ABx^+ACx'^+ADt^+AEo^. 
+ABx'-\'B^x^+BCj^+BB2?. 
a^-^7?z=z \ +AC7i^+BC3f'\- (?3?. 

\-AI)i!^+BBji^. 
-{-AEt^. 

1. Here A^=^a\ A^a, 

2. 2ilB=-l, and JB=-~. 

2a 
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8, ZAC+B'^O; 2AC=& : 0=1-.. 

GO* 

4. 2AJ)+2BC=0i 2AD=:-2BC; i>=jL. 

5. 2AE+2BD+C=0i AE=-^, and£=^. 
Therefore, substituting these values of A, By C, D, E, &c., in 

i,^o 7 1 &<5»> where the factors of the coefficients are the odd 

numbers in the numerator, and the even ones in the denominator. 
The exponents increase continually bj 2, that of a: in the numer- 
ator being always greater by 1 than that of a in the denominator ; 
and the signs after the first term are all — '. 

1+22; 
"EoL, (4.) Expand ^ ^ into a series. 

l4-2z 
• Assume A+Bx+Cx^+D2^+Ez\ &c., = i_ _^ 

A+Bx+Ca^+Dj^+Ex^ 

A+Bx+Cx'+Da^+Ex^ 
^Ax-^Bx^—Ca^—Dx* 

^Aa^+Ba?^Cx^ 

l+2x=A+{B'-A)x+{C'-B-^A)x^+{D-^C-'B)a^+{E 

1. Here^=l. 

2. ^—1=2, or J5=+3. 
3..C-3-l=0, orC=+4. 

4. 2}-4— 3=0, or2}=4+3=+7. 

5. £-7—4=0, or JS=7+4=+ll, ifeo. 

Therefore, substituting these values of A, J5, C, D, E, &c., in 

1 2x 

the assumed equation, we have = -2=l-}-3a;+4a;2+7a;'+ 

11a;*, &c., where each coefficient is the sum of the two preceding 
ones. 

19 
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Ex. (5.) Expand /^{l-^d) into a series. 

Assume {l'^a)^=:A+Bx+Cx'+D2?+E±'+FA &c. 

Assume (1— a)i=jl— J5a— Ca^+DaS+Ea*— Fa«— , &o. 

A^'^ABa-ACa^-^ADal'—AEa^^AFa^ 

^ABa+B'a^+BC(^+BDa^+BEa!' 

--ACa^+BCc^'i- Ca*4-CD(^ 

^DAc^+BDa^'+CDa'' 

^AEa^+BEal' 

--AFd^ 

(-2AE+2BD+CV+(-2^i^+2jB£+2CjD)a^ 

Then, brbging all the terms to one side of the equation, and 
equating the coefficients, we have 

1. il«— 1=0; A^=\\ A=\. 

2. — 2il5+l=0; therefore, JB=—^. 

3. — 2ilC4-JB=0 ; therefore, C=— ^. 

4. — 2Jli)+2BC=0 . • . 2AD=-jir, and i)=-rlTT. 

ii.4 2.4.0 

5. -24JS+aBD+C»=0 . • . 2^E=-j4«+i, and JB= 

' 2.4.0 b4 

8.5 



2.4.6.8 

6. -2ilP+2B£+2CD=0 .-. 2.Ai?=-^||^g+i, 

^ 17 3.5.7 
"'^^= 2.4.6.8.10 '^"•••- 

Therefore, substituting these values of A^ B^ C, &o., in the 
assumed equation, we obtain 

^^ ^^"""^ 2 2.4 2.4.6 2.4.6.8 2.4.6.8.10 ' 
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l — X 

Ex. (6.) Expand ^Q-a ^*^ ^ series. 

Assume ,^-2^^—^A+Bx+Cx'+D2^+Ex\ 

Clear the equation of fractions by multiplying both sides by 
1— 2a: — Sa;^, and we have 

(E-2J5-3C)a:*. 
We transpose 1 — a:, and equate the coefficients of the above 
terms with zero. 

1. il-l=0; A=l. 

2. 5-2il+l=0 ; 5=2^—1=2—1=1. 

3. C-25— 3^=0; C=2jB+3^=2+3=5. 

4. 2}-2C-35=0; D=2C-f 35=10+3=13. 
6. £-2D-3C=0 ; £=2D+3C=26+15=41. 

Therefore, substituting these values of A, B, C, D, in the as- 
sumed equation, we have 

^"""^ =l+a;+5a;^+13a:^+41a;^+121ar^+365a:«. 

Twice the coefficient of any term of this series, added to three 
times the preceding one, will give the following term. Thus, 
2x4T+¥xTF=121ar»=6th term; '2x121+5x11= 365 :r- 
7ih term. 

Ex. (7.) What is the expansion of {a^lY. 

Assume (il— 5a;— Ca;^— Da:^)*=(a— 3)i. 

Kaise this assumed quantity to the fourth power, and bring all 
the terms to one side of the equation. Make each term =: 0. 
Then substitute the values of A^ 5, C, D, &c., in the assumed 
equation, and we find 

Or, 

This question may be solved thus : 

Let (a— 3)*=a'^f 1 — \ . Expand f 1 j into a series, 
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and let the coefficients be represented by il, B, C, D, &c., as in 
the preceding examples, and we have 

1 1 ? 13 

By the Binomial Theorem, il=j; JB=2X|=— jXg; C= 

_lx?xi-^x?x^- D--X?X^X^— -X?X^X 

11 
16' 

Substitating for A, B, C, &o., in the espanaion, their values, 
ve have 

/ I.^^ i/^i * 8J» 8.7i« 3.7.11J* , \ 
ia-b)^=.a^[l- ^ 4.8a ~4Xi2?~ 4.8.12.16a ~' ^''V 

Ex. (8.) It is required to expand (a-f-^)~"*= 



a^+2ax+a^ 

Aa^+Ba^x+Ca^a^+Da'j^ 
+2Aax+2Baa^+2Caa? 

+Ax'+B3^ 

l=Aa^-\-{Ba^+2Aa)z+{Ca'+2Ba+A)x''j'(Da'+2Ca+B)2^. 

a 

Ba'+2A==0: Ba'=:-2Aa=-; B=-X-.=-4- 

a a a (t 

Ca»+2jBa+4=0; Ca»=-2JBa— il=-i+i=-J; C=» 

JDa?+2Ca+B=0; i)a=-2Ca— £==-?+-,= -„ ])== 
4 1 4 
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Substituting these values of il, B, C, D, &c., we have 
1 22: . 3a;2 4^ 1 

-, &c., =(a-|-a:) 2 or 



1 



Ex. (9.) It is required to expand 



(a-\-2xf 



Assume A+Bx+C3?+B7^=- 



We proceed to multiply both sides of the equation by the de- 
nominator of the fraction, and we have: Ac?-\-(Bc^-\-QAc^X'\' 

By equating the coefficients of the diflFerent powers of x with 
zero, and then reducing the terms, we have 

By substituting these values of -4, B, C, JD, &c., we have 

1 Qx 2^ %07? _ I 1 

a? a* ' a* a^""(a+2a;)3'"a=*+6ar^+12a2a:4-8a^" 

Ex. (10.) It is required to find the expansion of 
2 _ 2 

We assume ^+.Ba:4-Ca:^+JPa:^= . 

Having multiplied both sides of this equation by the denomk 
nator, we obtain 

2=A(?+{Be+2Ac)x+[Ci^+2Bc+A)7?+{B<?+2Bc+E)3? 
3j equatring the coefficients, we have 

1. Ac'-2=0 ; A=+X 

19=^- 



2^\-» 
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4c 1 4c 4 

(12c 4c\l 8c 8 

Bj sobstitoting ike» Talues of A -B* ^> A &<:•> we haTo 
2_^, 62* 8a* _ 2 2 

?"?+"?"?■' *^* -(c+zf"c»+2cx+a:^ 

Ex, (11.) It is recpured to find the expanaon of . 2^y 
Bj diTidiiig Uiis exp rc anon into &ctois, &c., we hare 
^=«.(a+25)-=^X*-(l+^f4x(l+f) 
Ej^Nuiding into a series, we have 

— 4 
By the Binomial Theorem, we find j1=— 3: B=—Zx g =6» 

C=6x=^=-10; D=-10x^=15. 

Sabstitating for il, £, C, &c, thdr ralaes, we have 
«• 1/, 6* . 24i» 80y , . \ 
(a+2i)»'= aV^-T+-^ ?-+' *^> 

Ex. (12.) What is the value of i in a series? 

Assume il+5a;+Ca:»+I)a:»===--i— ,. 

(6^-|-a;)2" 

Square both sides of Qie equation, and multiply all the terms 
bv the denominator of the fraction, luid bring all the terms to one 
side of the equation, and we have 

--l+A^i^+{2ABl^+A^^x+{2A'Ci^+Bl^)x'+{AJ)li'+ 

+{ADl^+2BCb^+2AC+B)3?+{AD+2BC)a^. 
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Then, sabstitating these values of A, B^ C, &o., we hare 
(3«+x)i""^ 2^+2.4^ 2.4.6^+2.4.6.6^8 ' *^' 



SUMMATION AND INTERPOLATION OF SERIES. 

Abi. 337. (p. 318.) 

Ex. (3.) Required the several order of di£ferences of the series 
1», 2», 4», 6». 

1, 8, 27, 64, 125. 

7,19,37, 61. 

12,18, 24. 

6, 6. 

Ex. (4.) Find the order of differences in the series ^, ^ i, 
iV» A> &<'• 

ii h h tV> "A"' 

A* 

Abt. 388. (p. 319.) 

Ex. (6.) It is required to find the first of the sixth order of 
differences of the series 3, 6, 11, 17, 24, 86, 50, 72, &o. 

By adopting the formula of the fifth question, we obtain the 
following series : 

o aa. /6.5\,^ /6.5.4\-^ , /6.5.4.3\^. /6.5.4.8.2\ 

86+r^^^i)50=3-36+165-34p+360-216+50=: 
—14, first term. 
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Abt. S39. (p. 319.) 

Ex. (8.) Required the ninth term of the series 1, 5, 15, 35, 
70, &c. 

1, 6, 15, 35, 70. 
4, 10, 20, 35. 
6, 10, 15. 
4, 5. 
1. 
We find the first difierences are 4, 10, 20, 35 ; the second are 
6, 10, 15 ; the third 4, 5, and the fourth 1, &c. 
Therefore, (r=4, <r'=6, ^"'=4, <r"'=l. 
By adopting the formula in seventh question, we have the fol- 
lowing series: 

,+s.4+(¥)a+(^>+(^^).=.+S2+,es+ 

224+70=495, the ninth term. 

Ex. (9.) It is required to find the tenth term of the series 1, 
3, 6, 10, 15, 21, &c. 

1, 3, 6, 10, 15, 21. 
2,3, 4, 6, 6. 

1, 1, 1, 1. 
Here (r=2, d^'zssl, and n=2 ; therefore, 

1+18+36=55, the tenth term of the series. 

Abt. 341 • (p. 320.) 

Ex. (12.) Required the sum of 12 terms of the series 1, 4, 10, 
20, 35, &c. 

1, 4, 10, 20, 35. 

3, 6,10,15. 

3, 4, 5. 

1, 1. 

Let 71=12, fl=l, d'=3, <i"=:3, vid (f"==l, and we have the 

following formula : ^ 
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~+».(^>+».(^).(^).i-+».(2il).(=i2). 
(2z!).a.xi+(H|ll)8+(Hgl»)a+(-^») 

l=sl365, sum of twelve terms. 

Ex. (15.) What is the nmuber of cannon-shot in a square pile, 
the bottom row consisting of 25 shot ? 

Let n=:2b; and we have in the thirteenth question the fol- 
lowing formula for the solution : 

n(«-l).(2M£)^25(25-l).(50+l)^gg^^ Aot. 
6 6 

Ex. (16.) I have 10 house-lots, whose sides measure 5, 6, 7» 
8, 9, &c., rods, respectively. What is their value, at 25 cents per 
square foot ? 

25, 86, 49, 64. 
11, 13, 15. 
2, 2. 
Let 91=10, <r=ll, <i"=2, and a=25. 

Then ^+!^^-+^(^--yf --^^^ 

10.25+Ci|^yi+(1^^2=985 square rods! 

985 X272J=268166J square feet. 

2681664X*25=$67,041.56^, its value at 25 cents per square 
foot. . . 

Li some editions of the Algebra this question is incorrect. 

Ex. (17.) There are 5 cubical blocks of marble, whose ndes 
measure respectively 2, 3, 4, 5 and 6 feet. What is their value, 
at $2.75 per cubic foot ? 

8,27,64,125,216. 

19,27, 61, 9L 

18, 24, 30. 

6, 6. 
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. «<n-l), . »(n-l)(n-2)^ , («-l)(»-2)(n-3) 
~-| 2— '+—2 8~^ +2.3.4- - 

5x8+(^)l9+(^)l8+(^)6.«0 »M. .^ 

410x2.75=$1210. 

Ex. (18.) What is the number of shot in a square pyramidical 
pile, whose side at the base contains 100 shot. 
njn-l) ■ (2n+l) _ 100(100-l) . (200-1) ,,,,,^ ^^^ 
6 6 

Ex. (19.) What is the som of 20 terms of the series V, 2P, 
3^ 4», 5», 6», &€. ? 
Let n = the number of terms. 

Then, ^>--^)' ^ 2y(20~l)« ^^^^Q^ ^^ ^^^^ ^^^ 
4 4 

Ex. (20.) What is the som of 20 terms of the series 1\ 2*, 
8*,5*,6*,&c.? 

1, 16, 81, 256, 625, 1296, 2401, 4096. 

15,65,175,369, 671,1105,1695. 

50,110,194, 802, 434, 590. 

60, 84, 108. 132, 156. 

24, 24, 24, 24. 

2.0.4.0 

Art. 342. (p. 322.) 

To find a £raction that will express the value of a geometrical 
series to infinity, we use the formula in page 242 of the Algebra. 

1— r 

We therefore take the first term of the series for fhe numer- 
ator, and the algebraical difference between the ratio and 1 for 
the denominator of the fraction. 
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1 

1-5* 


Ex. (7.) 

Ex. (8.) 
Ex. (9.) 

Ex. (10.) 


1 

a a 


1 
l+«- 
h 

a h 


1 
\-V 

X ax 


b~a—b' 

a 
1 
X 1 

X 

1 
1-JJ- 


. X a—x 
a 

1 a 

x_ a+x 
• a 



Ex. (2.) 
Ex. (3.) 

Ex. (4.) 

Ex. (5.) 
Ex. (6.) 



The succeeding questions may be perfonned by the followmg 
process: 

^^gg^n^e ? g ^ ^ . also —L—^\(l £-\ 

Here -7-^ — r represents a series which is equal to - multiplied 
n{ri-\-p) ^ P 

into the difference of two series, represented by - and -^. 

^ '^ p n-^-p 

Applying this formula to the series following, we can find their 
value. 

Ex. (11.) Required the sum of the series fo+23+34+» 
&c., to infinity. 
Here q=l, p=l, 1, 2, 3, 00 , in succession. 
Note. — This character, 00 , represents infinity. 



n{n-\'p) p\n n-{-p/ 






2^3*4 00 

1_1_1 1^ 

"2 3 4"* 00 



^=1. 



2M 
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Br. (12.) Beqimred the Bom of the Bcries f4+2;5+3V^ 

1^, &<%, to mfinitf. 

Hereysl,ps3,n=l,2,3...oo ; hence the expression for 
the serieB beeomes, 



i ,i, i |i|i i_ 

1+2+8 + 4+6 •• -00 
111 



4 5 oo ao -|-1 



r> &<^> 






Ajts. 



Ex. (18.) Beqoiied the sum of the series t^+o4+q5+» 
&C., to infinitj. 
Here g=l, p=2, n=:l, 2, 3, 4, &o. . . . oo . 
Applying the fomnk, we have 



^+2+8+4+5- -oo 
111 1 



3 4 5 • • • 1 oc+l 



2\2/ 4 



Ant. 



Ex. (14) Beqoired die sum of the series ^ 
-, &o., to infinity. 



3 



5 5.7^7.9 



9.11 



Here ^=2, 3, 5, &o., p=2, n=8, 5, 7 . . . oo . 



The fonnnla becomes ■ 



f2 3 4 5 
8 6+7 9' 



-oo+l 
2ao+l 



2.3 



4 «-floo+l 



6 ' 7 9 ' 2 00+1 ' 2 00+3 
1(|_1+1_1+1_. &c.)4(|-^)=lx^=l. ^«. 
NoTB. — The I's in the above question are obtained bj reduc- 
ing the fraction t^=h; t^^ l-r-"T+r=l— 1+1— 1+1— , 
1+X Ji 



OUBIO BQirATIONS. 



CTJBIO EQUATIONS, CONTAINING ONLY THE 
THIRD AND SECOND POWERS. 



Abt. 8|8. (p. 328.) 
Ex. (6.) Given a:'-f «*=— 4 to find the values of x. 

1. Conditions, a:'+a:^=5-r4. 

2. Transposing, — a:8=a:'4-4. . 

3. Multiplying by 4, -42:'=4a:»+16. 

4. Adding 7^ and ^ to both sides, 



5. Evolving, 

6. Cancelling, &o., 

7. Dividing, 

To find the other values of a;v 


a:»-2a:=a:»+4. 
2x=-4. 
:c=-2. 


8. By conditions, 

9. Transposing, 

10. Dividing by a:+2, 

11. Transposing, 


a»+:c*=-4. 
a?+a^+4=:0. 
«»-.^+2=0. 

a«-:c=-2. 


12. Comp. the square, o:*- 


-4=-^+i=4 


13. Evolving, 


^-i=-^.-^. 


14. Transposing, 


* 2 • 


Ex. (6.) Given 7r»—a:«+86 


to iSnd the values of x. 


1. Conditions, 

2. Transposing, 

3. Multiplying by 4, 

4. Adding 7^ and 4a;^ 

5. Evolving, 

6. The plus value. 


7a»-«»+36. 
— a:»=— 7«»+36. 
— 4a?=-28a»+144. 
a;*— 4a«+4a?=:««-24a?+144. 
*«-2a;=d=(a:*-12). 
— 2a;==— 12. 


7. Dividing by —2, 

8. The minus value, 

20 


2=6. 

a?-2x=-ar'+12. 
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9. Transposing, 2a:»— 2z=12 

10. Diriding, a:»— x=6. 

1 1 25 

11. Completing the sqnire, a:*— x-fj=6+-T=-2-. 

1 6 

12. Evolving. ^"^===^2* 

13. Transposing, a:=s±5+^=3, or —2. 

Hence x has three values, 6, 8, and — 2, and each of them will 
answer the conditions of the question. 

Ex. (7.) Given a^— 4z*= —9 to find the values of x. 

1. Conditions, a*— 42*=— 9. 

2. Transposing, Ac, — 2*=— 4z*+9. 

3. Multiplying by 4, — 4a:»=— 16a:«-f-36. 

4. Adding 2* and 4x^, a?*— 42;»+4a:*=a:*— 12x*+36 

5. Evolving, «*— 2a:=i±(a:'— 6). 

6. The plus value, —22;=— 6. 

7. Dividing by —2, a;=3. 

8. The minus value, x* — 2a:=— a:*+^« 

9. Transposing, 2a:*— 2a:=6. 

10. Dividing, a:>— a;=3. 

1 1 13 

11. Completing the square, «*- a:+2:=^+T=X* 



12. Evolving, ^'^2"^ 2 



1_±VT5 

2 • 

l±>v/I5 



13. Transposing, x= 

Ex. (8.) Given 2a:8=99— 5a:« to find the values of x. 

1. Conditions, 2a;'=9'9— Sic*. 

o -n- -^^ ^ 5a;2 , 99 

2. Dividing, a:«=__+_. 

8. Multiplying by 22, 22a«=-55a:»+1089. 

4. Adding a?* and 121a;«, 

a?«+22aJ'+121a^=a?*+66a^+1089. 

5. Evolving, a:S+lla?=:±(a:^+33). 



CUBIC BQUATIONS. 

6. The plus value of a:, lla:=33. 

7. Dividing, a;=3. 

8. The minus value of a;, a?+llx= — a:*— 33. 

9. Transposing, &c., 2a^'}-llz=:—BB. 

10. Dividing, aP+—= — --. 

n r. *!, ^ .11 , 121 33 , 121 143 

11. Comp. tiie square, a:»+_+-j^ =-_+_=-_. 

12. Evolving, 0:*-}----=-^^ 



13. Transposing, a;=- 



4 
llzb>s/^=li2 



Ex. (9.) Given 4a:5+10a:2=:125 to find the values of x. 

1. Conditions, 4a:»+10a;«=125. 

2. Transposing, 4a:»=— 10a:^+125. 

3. Multiplying by 6, 20a;»=— 50a:*+625. 

4. Adding a^ and 100a;«, 

a^+20a:»+100a;«=a^+50a:«+625. 

5. Evolving, «»+10a:=dr(a:'+25J. 

6. The plus value, 10a:=25. 

7. Dividing, ar=2J. 

8. The minus value, a;2+l0a;= — a:^ — 25. 

9. Transposing, 2a:2^10^_._25. 

25 

10. Dividing, a:*+5a:= — jr-. 

11 n w *!, ^ l;; .25 25^25 25 

11. Completing the square, ar+0X'\-j-=: — ^+— = — — . 

5 5 

12. Evolving, x-{-^=±^. 

13. Transposing, a;=±^— ^=— 5. 
The two values of a: are 2| and —5. 

Ex. (10.) Given a;«=8a:2+363 to find the values of a:. 

1. Conditions, a:3=8a:»+363. 

2. Multiplying by 12, 12a:8=;96a;»+4356. 
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8. Addiiig:^aiid8eai>, a/^+12jf+d6a?z=:2^+1323^+4S^ 

4. Evolying, a:«+6a:=d=(a:"-f.66). 

5. The plus yaloe, 6z=:66. 

6. Diyiding, Xs=sll. 

7. The minuB Talue; a:*+6zz=— a:"— 66. 

8. Dividing, &o., a:»-f 3a:=— 33. 

9 9 123 

9. Oompletiiig the square, s^+Sz+j:=:'^Z^^}^ — —. 

10. Evolving, ^^^ zfaA/^ 

11. Transposing, g=s "^ o "^ 

Ex. (11.) Given 87a:^s72'+144 to find ihe valaes of x. 

1. Conditions, 87a:^=7««+144. 

2. Multiplying by 4, &o., -28a;«=— 148««+576. 
8. Adding a^ and 1962;*, 

a^_282»+196a:«=a^+48a:«+576. 
4. Evolving, a?— 14a:=±(a:'+24). 

6. The pins value, &c., — 142;s=:24. 

6. Dividing by .-—14, a:s=:— If. 

7. The minus value, a:*— 14a:=s— a;*— 24. 

8. Dividing. &o., 2;»-7a:=-12. 

49 49 1 

9. Completing the square, a:*— 7a:+-2-=— 12+-j-=s=-. 

7 1 

10. Evolving, a:— ^=±^. 

1 7 

11. Transposing, a:=:±s+o=*> ^' ^* 

Hence the three values of x are 4, 8, — 1|. 



CDBIO EQUATIONS CONTAINIlirO ONLY THE THXED XSD IIB8S 
POWERS. 

Aet. 344. (p. 332.) 
Ex. (4.) Given a^— 7a:=6 to find the values of a:. 
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1. Conditions, a*— 7x=s6. 

2. Multiplying by a:, ar*— 7a:^=6ar. 

8. Adding 4r», :tf*— 3. 4x'+6z. 

9 9 

4. Completing the square, a?*— 3a:'+~=4a:^-f-6a:+ j. 

3 3 

5. Evolving, a^^ ^^2x4^. 

6. Transposing the plus value, 7?—'2x=Z, 

7. Completing the square, a;^— 2a:+l=3-j-l=4. 

8. Evolving, a:— l=db2. 

9. Transposing, a:=±2+l==3, or —1. 

3 3 

10. The minus value, a;^— -= — 2a;—-. 

A A 

11. Cancelling, a?=^ — ^2a:. 

12. Dividing, a:=— 2. 
Hence the values of a: are 3, — 2, — 1. 

Ex. (5.) Given 3:8=37a;+84 to find the values of ar. 

1. Conditions, a:'=37a:-f84. 

2. Transp. and mult by ar, a:*— 37a:^=84ar, 

8. Adding 49a:«, x*+12ar^=49a:*+84a:. 
4. Completmg the sq., a?*+12a:*+36=49a:"+84a:+36. 

6. Evolving, a:8+6=db(7a:+6). 

6. The plus value, a?=slx. 

7. Dividing, a:=7. 

8. The minus value, a:^+6=— 7a:— 6. 

9. Transposing, a:^-f-7a:=— 12. 

49 49 1 

10. Completing the square, 0^+7x4-7-=— 12+-7-=j. 

11. Evolving, 

12. Transposing, 
Hence the values of x are 7, — 4, —3. 

Ex. (6.) Given 2a:»+7a;=474 to find the values of ar. 
20# 
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1. By conditioiis, 2a:»+7a:=474. 

2. Multipljiiig by «, 2a!*+7i»=474!:. 

3. Dmding, a^+^=237x. 

4. Adding 86x». a^+^^-36a:»=36a:»+237a:. 

6. Uniting terms, a!»-l— ^=36z»+237i. 

79«« 6241 „„ . , «„^ . 6241 

6. Comp. die sq. a!*+ip-|-^g-=86x»+2S7x+-^g^ 

79 79 

7. Erolving, 3^+'^=±^+^' 

8. Cancelling, afcdBx. 

9. Diyiding, 2s=6. 

79 79 

10. The minus yalue, a:»4--p= — 6a; — j-. 

'4 4 

79 

11. Transposing, a:>+6a;== — 5-. 

12. Completing the sq., x+6z+9= — K^^= — S^ 

13. Evolving, a;+3=± J — ^. 

14. Transposing, z= — 3± I — ^. 

Another process to find the last values of x : 

15. Conditions, 2a^+7a:=474. 

16. Transposing, 2a:»+7x-474=:0. 

17. Dividing by a:— 6, 2a:»+122:+7St=0. 

18. Transposing, 2a:'+12a;=— 79. 

7Q 

19. Dividing, «s^6z=-4f. 

20. Completing the square, a:*+^+^= — o'"'"^^^ — o** 

21. Evolving, x+Z=idbJ~^* 

22. Transposing, a:=r— 8± J— y- 
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Ex. (7.) Given 9x'=169a;+280 to find tliQ< values of a:. 



1. By conditions, 

2. Multiplying by a:, 

3. Dividing, 

4. Adding 25a:», 4a^- 

5. Uniting terms, 

6. Comp. the square, a?*- 

7. Evolving, 

8. Cancelling, 

9. Dividing, 

10. The minus value, 

11. Transposing, 



9a»==169a;+280. 
9a^=169a:«+280a?. 
169a:« 280a: 



169a:« 
9 



9 "" 9 ' 

-25a:«=25a:2- 



^ 9 
66a:a 734 



=25a:2. 



280a: 



280a: 



9 



25a:2. 



280a: . 784 



=±(5.+f). 



81 

28 
9 

a:=5. 
a:>+^=— 5a:- 



9 



81' 



28 
'9" 



25 56 25 

12. Completing the sq., a:^+5a:-|— -= 



9^4'~36* 



13. Evolving, 

14. Transposing, 
Hence the values of a: are 5, —J, — f. 



* "5 — =*=i 



6" 



8 



15 7 , ,. 



Or, the last values of a; may be thus found : 

15. By conditions, 9a:»— 169a;— 280=0. 

16. Dividing by a:-.5, 9a:S+45a:+56=0. 

17. Transposing, 9a:«4-453::^— 56. 

56 



18. Dividing, 



:c»+5a:=-^ 



19. Completing the sq., a:*+5a;+-j-= 



9^4 36 
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20. Brolying, a:+^=±g. 

21. TranspoBing, g= J-Q 2 '°'""3' "^* 

Ex. (8.) Given re"— 8a:=322 to find the values of x. 

1. Conditions, a;»— 3a:=322. 

2. Multiplying by a:, a:*— 3r^=322a:. 

3. Adding 49a:a^ a*+46a:«=49r^+322a:. 

4. Completing the sq., a?*+46a;»+529=49a;«-f.322a;+549. 

5. Evolving, a:2+23=d=(7ar+23). 

6. Cancelling, 7?=lx, 

7. Dividing, a:=7. 

8. The minus values, a;«_j-.23=:— 7a:— 23. 

9. Transposing, a:2+7a:==— 46. 

10. Completing the sq., a:'-|-7ar+-j-=— 46+r--= — j-. 

11. Evolving, a^+2= ^ "^ ^ 

12. Transposing, a:==I^|^^^EI? 



PBOBLEMS IN CT7BIC EQUATIONS. (p. 333.) 

Ex. (3.) Let X = the number of books. 

1. Then, by conditions, 6x«— 51a:»=:900. 

2. Adding a^ and 9a:^, &c., 

ar*+6a;»+9a:2^a^+60a:2^900. 
8. Evolving, 3?+^x=za?-\-Z0. 

4. Cancelling, 3a:=30. 

5. Dividing, . a:=10, price of the booka> 

Ex. (4.) Let a: = the number of dollars. 

1. Then, by conditions, 3a:»+5ar^=272= 16x17 

2. Transposing, 3:e»=-.5a:2+272 =16x17 

3. Dividing, ^=z|f!+272_16x^ 
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4. Multiplying by -^, -^= 9-+- g-. 

5. Multiplying by 4, -g-= ^^ — — . 

(34rV 
-^ j to both sides, 

^4 . 68aJ^ , 1156^ 272a:» 184% 

7. Evolving, a:a^__=:aJJ_j-_. 

Q n IT S4ar 136 

8. Cancelling, _==_. 

9. Multiplybg, 34ar=136/ 
10. Dividing, 2;=:|4. 

Ex. (5.) Let :r = the number of miles the vessel has sailed. 

1. Then, by conditions, 19a:=a:'+80. 

2. Transposing, a?— 19a;=— 30. 

3. Multiplying by ar, a:*— 19«»=— 30a:. 

4. Adding 25a:«, a:*+6ar»=25a:^30a:. 

5. Completing the square, a:*+6a:*+9=25a;'^3Qa:+9. 

6. Evolving, a:«+3==±(5a;— 3). 

7. Tr^sposing, a:*— 5a:=— 6. 

25 25 1 

8. Completing the square, a:*— 5a;+-^= — ^+-t=t* 

5 1 

9. Evolving, x^^=db^. 

10. Transposing, a:=:±^+o=3> *^^ 2. 

11. The minus value, a?+3=— 5a;+3. 

12. Transposing, z*=— 5x. 

13. Dividing, a;= — 5. 

Hence the boat has gained either 8 or 2 miles, or it has lost 5 
miles. 



S40 KIT TO O&KINLSAT'S AIiaiBBA. 

MISCELLANEOUS QUESTIONS. 

(p. 334) 
1 tut w'a' 

1_ 22+ nV. 

2? 2a:» ' 4a:*' 

+^- 

Ex. (10.) l-a:)l-2«(l+a:+x»+x»+a^+z«+a:«+a;^. 
1-a? 
a;— x* 









a:*-a:» 






««-a:' 



a^-a:« 

Ex. (11.) 3,^^';=?.4V3CZ5=3/S/?=22^^ 
8aa?*+8a«a:»-a?==12/^7?-3aa:«-2aV+3aV+6«»a:*+<^ 
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-_ ,-^, ^. 41-35a: 7-2a:« l+3ar 2a:— 21 

^(^2) ^^^^ 105 14(0^1) =^ 6^ *<> 

find the value of x. 

1. Conditions, ^1-35^ [ 7-2x^ ^1+3. 2.-2^ 

' 105 14(a;— 1) 21 6 * 

2. Cleanng of fractions, 

152a:-70a:«— 82— 105+30««=30a:»-.20x-.10— 70a:«+147a: 
-77. . 

8. CoUecting terms, 25a:=100. 
4. Dividing, 2=4. 

Ex. (13.) Given a/x+S=:1+a/z to find the value of z. 

1. Conditions, a/ a;4-9=l+A/iI 

2. Involving, a;+9=l+2//x4-a:. 

3. Collecting terms, 2^/^=8. 

4. Dividing, a/x=^. 

5. Involving, a;=16. 

•n .t^v /I. 3— 2a; 5— 2a; - 4a:*— 2 , ^ , ,, 

value of a;. 

-I n A'.' 3— 2a; 5-2a: - 4a:»— 2 

1. Conditions, := — = — 2t-=1" 



l_2a; 7— 2a;"" 7— 16a:+43:«' 
2. Clearing of fractions, 

21— 20a;+4a:8_5^12a;-4a:»==7-16a;+4a:»-4a:8^2. 
8. Uniting terms, 8a;= — 7. 

4. Dividing, z= — J. 



Ex. (15.) Given ( V«+28).( V«+6)=( V«+ 38).( V5+3J 
to find the value of a;. 

1. Conditions, (V«+5i^).(A/STB==(Va:+3»).(V5=R)'- 

2. Multiplymg,&c.a:+34Vi+168=a;+42V^+152. 
8. Uniting terms, ,^ 8\/i==16. 

4. Dividing, a/x=2. 

5. Involving, a:=4. 
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Ex. (16.) GiTen (x— 1)a/2:»— «'==l to fiod ibe values ofz. 
L ConditioDS, (as— l)//25=r»=|. 

2. InTolving, (a:*— 2a:+l)(2a?— ar0=4. 

8. Miil%lyiiig, — x*+4a:»— 5a:»+2a:=J. 

4. ChangiBg mgns; a?^— 4t»4-5a:"— 2a;4-i=0. 

5. EvolyiBg, *■— 2a:+i=a. 

6. Tnaspodng, 2* — 2x=: — |. 

7. Completing the square, *■— 2a;-}-l=l— i= J. 

a EvclTing, a:-l=± JJ 

9. Transposing. jr=l± — 1=^5/?^. 

Ex. (17.) GiYcn «— 2V5T2=l+^a"— 3a:+2 to find the 
yafaieBofx. 

1. Conditions, ar— 2V«T2=l+>ya?— Sar+iJ. 

2. Transposing, &c.,(a:— 1)— 2A/F-fZ=^ (a:— l)^(a:+2).' 

8. InvolYing, (a:-l)-2^/5:f2===vi=l . ^^^^(5^=57^ 

4. Transposing, 

5. Completing the square, 

6. Evolvmg, ^/J^— J/4/5+5=±f>^^5+2. 

7. Uniting terms^ /^ a;— -l=2/4^a:-{-2. 

8. Involving, a;— 1=4//5+2, 

9. Involving, a:»— 2a:+l=16a:+32. 

10. Uniting terms, a:"— l&r=31. 

11. Completing the square, 

a:2_i83.^8X^S1^81==112=16x7. 

12. Evolving, a:— &=±4^/7^ 

13. Transposing, ar=9±4/s/7r 

14. Taking the negative value, V^— 1=— >^^+^- 

15. Involving, a:^— 2a;+l=a:+2. 

16. Transposing, a^—Bxz=l, • 



HIS0ELLANB0X7S QUESTIONS. 

17. Completing the square, 

18. Evolving, ^-i=±^- 

19. Transposing, a:=MjlIr=|(3±A/IS). 

Ex, (18.) Given X/a=F5===?5/P=5a5=pF to find the value 
ofar. 

1. Conditions, a/o^^^X^ x^-^Sax-^-t^. 
2- Involving, a+x=/^/¥^^5ax+PI 

3. Squaring both terms, a*+2ar+a:^=a:^ — Soar+i*, 

4. Transposing, &c., *Iaxz=P — a^ 

5. Dividing, a:=— = — . 

Ex. (19.) Given ^=a»+te to find the value of ar. 
L Conditions, l^^a^-^-bx. 

2. Transposing, 1x^=1^— a\ 

3. Dividing, a;= — ^ — . 

Ex. (20.) Given |(a:— a)— |(2a:— 3^)=10a+113 to find the 
value of a:.. 

1. Conditions, |(a;— a)— |(2a:— 33)=10a+113. 

2. Clearing of fractions, &c, 

25a:— 25a— 12a:+18i=300a+3303. 

3. Uniting terms, 13a;=325a4-3123. 

4. Dividing, a;=25a+24i. 

17 /oi X n- 3ac , ax , (2a+i)^a: 3^a; a: , 

Ex. (21.) Given — rr+ z . xxg +- / 1^x2 =~T"+::: ^ "°^ 

the value of a:. 

Sac , aa; , (2a+3)5a: 3ca; a: 

1. CondiUons, a^h^a^-hf^ a(a+&)^ ^T+a 

2. Clearing of fractions, 
3a23c(a+3)-f-a«5a:+2a53a:+ff»a:=3aca;(a+3)«+a«3a:+2a523.^.^3. 

21 
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8. Unitbg tenns, ai=x{a+h). 

4. Tniu^cwng, Ac, x{a+h)=ab. 

ab 

5. DiTidiiig, ^""^4^' 

Ex. (22.) Given ^?±^^-i^=^=^to find tiie value of a;. 
{a+x)*-{a-x)* 

1. Conditions, ^ t ^ i=*^- 

(a+x)*-(a-a:)* 

2. Clearing of fractions, 

3. Squaring, &c., 2a+2V?^x=2a3— 23^^=^ 

4- Uniting tenns, (5+1)a/^— a:*=«^— «• 

5. Involving, (i«+2i+l)(a»-a:»)=a»^-2a«3+a«. 

6. Mnltipljing, 

fl»i^— iV+2o»i— 2te»+a'— a:'=a'^— 2a«i+a^. 

7. Uniting tenns, 2?+2b3^+l^=:4(^b. 

8. Evolving, x+3x=2aA/r 

2flA/2r 

9. DivicUng, ^="5~0"- 

Ex. (23.) Given^:i^^^+^i^i^=A/7 to find tiie 
value of x. 

1. Conditions, 7— — -rpz — =va?. 

2. Clearing effractions, 

3. Evolving, 2a+2A/«*'— ^=a;. 

/T — ^-2a 
4 Transposing, V<» — ^= 2 ' 

5. Clearing of fractions, &c., 40*— 4a:=r*— 4fla;+4a*. 

6. Cancelling, &c., a:2=:4aa:— 4a:. 

7. Dividing, a:=4a— 4. 

8. Separating' into footers, a:=4{fl— 1). 
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Ex. (24.) Given I-+3— I-— 3=Vc to find the yalue 

X, 

1. Conditions, I — \-h— I— — 3=Vcr 

2. Transposing, Jl+3=^,/S:f. J^_^. 

3. Involving, ^+3=c-|-j'-i+2 JfEI^. 



"^^^^c. 



4. Cancemng,&o., - 23-c= Jz£ 

5. Involving, 43^— 43c+c*= Abe, 

6. Cancelling, &c., 4^a;+c*a;=:4a'c. 

4fl^c 

7. Transposing and dividing, x aj^j^'j^ 

Ex. (25.) Leta=4; i=128; <Z=2; S=252, and« = 

the number of days required, and we have the following formula 

for its operation : 

^_ Log. Z— Log, a ^ Log. 128— Log. 4 , ^ _ 

''"• Z^ "^ ^~ LSi."^ ■*"^"" 

2.107210-.602060 , ^ ^ ^ 

■+ls=6 days. 



.301030 

In performing this question, it is not necessary to make use of 
the sum of the series. 

Ex. (26.) Let fl=1000; i=5062.50 ; d=1.5, and «= the 
number of terms. 

_Log. 5062.50— Log. 1000 , ^ 3.704365—3.000000 , ^ 

^ Log. 1.5 ^ .176091 + 

=5 sons. . 

Ex. (27.) Let a=3, i=i, S=4J, and n == the number of 
terms. 
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log. a — Log. L - 

^'^'^=Log. (S-i)-Log. (S-a)+^ = 

Log. a--Log, j^ - 

"^-Log. ((4j-J)=Js^)-(Log.(4t-3)=Jj^)"^ • 
Log. 3 = -477121 

.. ^ = —1.045757 

1.431364 
«• J^ = .636822 

« jyi =^ .159700 

.477122 
1.431364-7-.477122=3 j 3+1=4 = ntunber of tenns. 

Ex. (28.) Let fl=|, r=7, Z=3361f , and ?«=: the number 
of terms. 

Thenn=^^g\^"^^g'V= 
Log. r 

Log. 8361f— Log, i , , 

-L^rT +^- 

Log. 38611 = 3.526519 

i =—1.301030 

4.225489 
"7 = .845098 

4.225489-5-.845098=5, 5+1=6, number of terms. 

Ex. (29.) Sj subtracting the first term &om the last, we have 
the difference of the extremes ; thus, ^ — J=i« 

And, by diyidmg the difiinr^ce of the extremes by the number 
of terms less 1, we have the common difference, i — (^-^1)=2^ 

=d. i+:h=h i+A==A; A+A=Ji. 

The means, therefore, are f , ^, ^. 
Ex. (30.) S=^(2a+e?n-i)=s 

5=^(2+400— 2)=100(400)=40,000.aiesum. 

Ex, (81.) S='^=12(zH:12)^25.mxmoftheseri«. 
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Ex. (82.) 5=5{2a+(«-l)-d)==4(40+(8— 1)— 5)=:20m. 

T?. m\ ^ 2S-2«« 247-200 47 ^„„„„ ^5^,, 
^•(^^•) '^=^^=]^=20(20=r)=380=*""^°"^''' 

Ex. (34.) It is evident that the number of years mnst be in 
finite. Por, if the first term of a descendbg series be 20, and 
the second 19, and every succeeding term j^ of the former, it is 
certain that it will require an infinite number of terms to amount 
to 400. See Algebra, Art. 285. 

Ex. (35.) Let a; = the wine, and ^ = the water. 

1. Then, by first conditioq, a:+6 : y+6 : : 7 : 6. 

2. Multiplying extremes, &c., 6a:+36=7y+42. 

3. Transposing, 6x— 7y=6. 

4. By second condition, a;— 6 : y— 6 : : 6 : 5. 

5. Multiplying extremes, &c., hx — 30==6y — 36. 

6. Transposing, 5a;— 6y= — 6. 

7. By subtracting 6 times (6) from 5 times (3), we have, 

y=66,water. 

8. Putting y into (3), 6a:— 462=6. 

9. Transposing, 6a:=468. 
10. Dividing, a:=:78, wine. 

Ex. (36.) Let a; = the side of the larger stack, and y = the 
side of the smaller. 

1. First condition, a:»y+^a;=41x 20=820. 

2. Second condition, o^ — ^=9. 

820 

3. The (1) divided by a:y, ^^-1?= • 

xy 

(820)' 

4. The (3) involved, a*+2a:*2^+y*=^-^3j^. 

5. The (2) involved, a*— 2aY+y*=81. 

6. Subtracting (5) from (4), \xY^'-^ — 81. 

7. Clearing of fractions, 4a:*y*=(820)«-81aY 

21* 
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8.IKTidingby4, aY=(410)»-S^ 

9. Ttanspoang, aY+^^=(410)«. 

10. Comp.a«^square, 3¥+^^^-^(^)'={*W+(^)'- 

11. Inrolving terms, 

... 81^^^6661 .„-„, 6561 10764961 

12. Evolving. aV+^==b^. 

,o m_ . ^M .3281 81 3200 ,„, 
18. Tranflpomng, iey=±-g g-=-^=400. 

14. Evdving, a:y=20. 

820 820 

15. Putting xy into (3), ^+2^="^= ■20"=^^- 

16. The (2), ««— 2/*=9. 

17. Adding (15) and (16), 2a:»=50. 

18. Dividing, a«=25. 

19. Eyolying, z=5. 

20. Putting a; into (14), 5y=20. 

21. Dividing, y=4. 
5«X4=500; 500-^20=L.25 = price of the greater. 
4«X5=320; 820-^20=L.16 = price of the smaller. 

Ex. (37.) Let x = the sum paid daily. 

a^X.06xl .06a: 



1. Interest for one day, 

2. Interest for 364 days, 
8. Sum of the extremes, 



365 ""365' 

a?X.06x364 21.84 

365 ■" 365 • 

.06a; 21.84 _ 21.9a; 

365 ' 365 ■" 365 * 



^ TT,i,xi. -X 21.9a; ^ 10.95 

4. Half the extrancs, "^S^"^ "5S5"* 

^ Tir u- 1 • 10-95v.Q«.i 3985.8a; 

5, Multiplying, --_-x364=- 



3985.8a; 



365 ^'— 365 



6. Add'gpri^cipal,365a;+^^:^^===1000X1.06===1^^^^ 
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7. Clearing effractions, 137210.8a:=386900. 

8. Dividing, a;=$2.819748. 



Ex, (38.) D A___J____L 



W 



•Let A he the place where the first traveller overtook the geese, 
and W the place where he met the wagon ; also, let D be the 
place where the second traveller was when the first was at A, B 
the place where he overtook the geese, and C the place where he 
met the wagon. 

Let y be the rate they travel per hour. The distance between 

2 5 10 
ABi&b miles, and the geese took ~z=>-^ hours in going it; in 

o o 

which time B had gone over the space DB=sr~^ miles ; there- 
fore DAy the constant distance between the travellers, is 

lOy ^ lOy— 15 ., 
-^-5=— ^g miles. 

Again, jlW=2y, and, as J. is 50 miles firom Boston, Wis 50 

2v 
— 2y from it, and C is 31+^ miles from it ; whence CTFis = 

-^tq — miles; ^ of this, or — ^^r= , is the time which the 

wagon takes in going from Wto C, in which time the first travel- 
ler will have gone — ^-^ — -^ miles. Now, this added to CW 

gives the distance between the travellers = — ^ ^^ 

miles. 

- ^ ,, . 322/»— 156^^-513 90y-135 

1. Consequently, ^-^ ^ ="27 * 

2. Clearing effractions and uniting terms, we have, 

322^— 24%=378. 

3. Dividing by 32, 2^-^?=^- 

4. Completing the square, 

^ 123y . 15129 378 , 15129 27225 
^ 16 + 1024 ■" 32 + 1024 "" 1024 " 
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123 165 

5. Evolving, y-_==.±_. 

« m_ . .165 ,123 ^ ., ,, ^ 

6. Transposing, y=±-^4-g^=9 miles, or — f| mfles. 

Hence they travel at the rate of 9 miles per hour, and the dis- 
tance between them is —^—5=30—5=25 miles from Boston, 
o 

Ex. (39.) Let :r = the sum John deposits ; then 1000— a; 
will equal the sum Nathan deposits. 
Then, bj formula, page 289 of the Book, 

1. Therefore, a:(1.05)"=T(5DD^=^.05)«. 

2. Involving, 1.71032a:=1340.09-1.340092r. 
8. Transposing, 3.05041a:= 1340.09. 

4. Dividing, a;=$439.30, John. 

5. Subtracting, 1000— 439.30=$560.70, Nathan. 

Ex. (40.) Let z = the width of the ditch. The contents of 
the ditch will be equal to the circumference of the garden mul- 
tiplied by 5 and x, = 100x4x5Xa:=2000a:, and to this we 
must add 20 times the square of x for the corners of the ditch. 
The quantity of earth to be placed on the garden is equal to its 
surface multiplied by 2, = 100x100x2=20000. 

1. Therefore, 20x2+2000^=20000. 

2. Dividing, a:»+100a:=1000. 

3. Comp. the sq., a:=+100a;+2500=1000+2500=3500. 

4. Evolving, a:+50=±59.1+. 

5. Transposing, a:=±59.1— 50=9.1+ feet. 

Ex. (41.) Let a; = the time B could reap the field. 

1. Then, -(1000)=^^, = B received. 

X ^ X 

2. And i(10b0)=500, = A received. 

received. 
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4. Q = B forfeited. 

^ 500a:-3000 2070 7430a:-57000 , ^_j,., ^ 

^- X ir= i9i — = ^ ^^^^^*^^ 

^ 8000 2070 ^^^ 7430a:-57000 



a:^. 



a; • 19 ••"""• 19a; 

743O2: 57000 



207 207 ' 

8. Completing the square, 

743O3: 13801225 _ 5700 13801225 2002225 

207 "*" 42849 ~" 207 ' 42849 "" 42849 ' 

^ ^ ,. 3715 .1415 

9. Evolving, a:-^^=dr^^. 

10. Transposing, 

g= -L2Qy I ^Q^= lli days, or 24^5 days, B's days. 

11. Dividing, 
-2r"^^="lS-=200=^^*' or 5A, C's days. 

Ex. (42.) Let a: = the number of miles per hour. 

105 
Then, - — = the number of hours. 

1. Therefore, i^^6=— . 

a;— 2 X 

2. Clearing of fractions, 105a:— 6a:S+12a:=105a;— 210. 
8. Reducing termSi a;^— 2a:=35. 

4. Completing the square, a^ — 2a;+l=35+l=36. 

5. Evolving, x — 1=6. 

6. Transposing, a:=6+l=:7. 

Ex. (48.) Let a: = 9, the difference between the hypothenuse 
and the base. The difference between the hypothenuse and per- 
pendicular is 3 feet. 

Let a? = the base, a:+6 = the hypothenuse, and a;+3 = the 
perpendicular. 

1. Then, (a:;f-3)'*+a:2^(a:+6)2. 

2. Involving terms, a:2^6ar+9+a:2=ar*+12a:+36. 



252 
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8. Cancelling, &o., 

4. Completing the s 

5. Evolving, 

6. Transposing, 

7. Adding, 

8. « 



a:2— 6a;=25. 

a:-3=6. 
a;=6+3=9, tlie base. 

94-3=12, the perpendicular. 
9+6=15, the hypothenuse. 

Ex. (44.) Let x = the number of copper coins, and 24— a: 
= the silver coins. 

1. Then, 24— a:X3;=242;— a:' = value of the copper. 

2. And a:X24— a:=24a:— a;^ = value of the silver. 

3. Conditions, 24a;-a:^+24a:-a;2=48a;— 2r^=216. 

4. Dividing, 24r-ar^=108. 

5. Transposing, a:*— 24x=— 108. 

6. Completing the sq., a:8—24a:+144=— 108+144=36. 

7. Evolving, a;— 12=6. 

8. Transposing, a:=6+12=18, = copper. 

9. Subtracting, 24 — 18=6, = silver. 



*^-(^^-^ ^= .06(1.06)' • 



1.06= .025306 
7 



1.06= 



.025306 
7 



1.50363= 
1 



.177142 



.177142 
.06=-2.778151 

-2.955293 



.50363=-1.702112 
300= 2.477121 



2.179233 
-2.955293 



81674.714= 3.223940 
800 



B's = 



250((1.06)'-1) 
.06(1.06)^ • 



1974.714. A's offer. 

1.06= .025306 
7 



1.50363= 
1 



.177142 



1.06= .025306 
7 



.50363=-1.702112 
250= 2.397940 
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.177142 


2.100052 


.06=-2.778151 


=—2.955293 


-2.955293 


$1395.595= 8.144759 




800 




2195.595. B'so£fer, 


200((1.06r-l) 
^'~ .06(1.06f • 


1.06= .025306 


7 




1.50363= .177142 


1.06= .025306 


1 


7 


.50363 1.702112 


.177142 


200=— 2.301030 


.06=-2.77815r 


2.003142 


-2.955293 


-2.955298 




$1116.476= 8.047849 




1300 . 



2416.476. C's offer. 

A's, $1974.714; B's, $2195.595; C's, $2416.476; D's, 
$2500. D's offer is tlie best. 



Ex. (46.) Let x = the age of the oldest son, and y = the 
youngest. 

1. Then, by first condition, ^a:+y)a:=144. 

2. By second condition, (a:— y)y=14. 
8. Reducing (1), ^^xij=\^/^. 

4. Reducing (2), a:y— ^=14. 

5. Subtracting (4) from (3), :^-\'f^\Z^. 

6. Transposing, 7?^\Z^'^f. 

7. Evolving, a:=A/130— 2/*. 

8. Putting (7) into (4), 

yVI30=^^=14. 

9. Transposing, ^^130=7=14+2/^. 

10. Involving, 1302/«-2/*=196+282^+2/». 

11. Transposing, &c., 22/*-102j^=-196. 

12. Dividing, 2/*-5V=-98. 
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no ., ,. A^^ M. 2601 ^Q , 2601 5209 

18. Comp. the sq., !/*— 5l2^-f~-==--98-|--— =;-j-. 

,. T, 1 . . 51 47 

14. EvolTing, f — 2 ~T' 

16. Traiw^osiiig, ^=--.4-_=49. 

16. Evolving, y=7. 

17. Substituting, x=a/TM^^. 

18. Putting y into (17), a;=V 130-49. 

19. Evolving, a;=VBT==9. 
The ages of his sons were 9 and 7 years. 

Ex. (47.) Let z and ^ = the two numbers. 

1. Then, by first condition, a:-f-y=20. 

2. By second condition, a:'4-y'=:2060. 
8. Evolving (1), x^+2xy-\'i/^=:A00. 

4. Dividing (2) by (1), x^---xy+f=lQ2. 

5. Subtracting (4) from (3), 3a:y===297. 

6. Dividing, a:2/=99. 

99 

7. Dividing by y, a:= — . 

99 

8. Putting X into (1), — =20— y. 

9. Multiplying by y, . 99==20y— j^. 

10. Transposing, j/J— 20y=— 99. 

11. Completing the square, y»— 20^+100= —99+100=1. 

12. Evolving, y— 10=1. 

13. Transposing, y=10+l=ll. 

14. Putting y into (7), ^=n=^- 
Hence the numbers are 9 and 11. 

Ex. (48.) Let x and ^ =s the two numbers. 

1. Then, by first condition, a:'+a:y=112. 

2. By second condition, ary- y^=:12. 

3. Subtracting (2) from (1), x^+y^=zlOO. 
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4. Transposing, a:^=100— ^. 

5. Evolving, ^^VTDO^yC 

6. Putting X into (1), 

100-2^+yvTOT=7=112. 

7. Transposing, &c., y/s/TM^=12+f. 

8. Evolving, lOO^^— y*=144+2V+j^. 

9. Transposing and reducing, -^— 38y^=— 72. 

10. Completing the sq., 3/*— 383^+361=361-72=289. 

11. Evolving, 2/8—19=17. 

12. Transposing, y»=17+19=36. 

13. Evolving, y=6. 

14. Putting the value of y into (4), a:2_ioO— 36=64. 

15. Evolving, a;=8. 
Hence the numbers are 8 and 6. 

Ex. (49.) Let 2; =: the number. 

1. Then, by conditions, a:4-2V^=24. 

2. Completing the square, a:-}-2V^+l=24+l=25. 

3. Evolving, >^/F4-l=5. 

4. Transposing, a/z=6— 1=:4. 

5. Involving, a:=16. 

Ex. (50.) It is evident that the answer to this question will 
be twice that of the 37th. 

Therefore, 2X S2.819748=$5.639496. 

Ex. (51.) We first find the solid contents of the plank. 
84JX144.X3=38504 cubic inches. 

If we suppose :? to be the length of the box outside, then a:— 6 
= the length inside. And it is evident that the contents of the 
plank will be equal to the difference of the cubes of these two 
quantities. 

Therefore, (a:— 6)«=(a;8— 18x2^1082:— 216) = contents in- 
side. 

And xXxX^=^ = contents of a block whose dimensions 
are equal to the box. 
22 
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1. Then, a:»-(x«— 18z»+108a:— 216)=38504. 

2. Tranfipofiiiig and subtracting, a^ — 6xs=2016. 

8. Completing tiie square, a:>— 62+9=2016+9=2025. 

4. Eyolving, a;— 3=45. 

5. Transposing, a:s=45+8=48 inches. 

Ex. (52.) 62f ^Xl44x2|=:22445 cubic inches in the plank. 

Let a: = the height and width of the box, and 4a; = the 
length outside ; therefore, x — 5, z— 5, and 42—5, will be the 
dimensions inside. 

1. Hence, a:Xa:X4a:— (2— 5)(a;— 5)(4a:— 5)=22445. 

2. Multiplying, 4i:»-(4i:»— 452*+150a:-125)=22445. 
8. Subtracting, &c., 45a:»^1502=22445— 125=22320. 

4. Diyiding, &c., 7? — ^=496. 

K n .V ^ 102,25 .^^.25 4489 

6. Gomp. the square, ^ — 5 — [— -=496+-^=— — • 

6. Evolving, a:— g=-g-' 

7. Transposing, ^ x=-^+q=-^=24 inches, 

the height and width of tiie box, and 24x4=96 inches, the 
length. That is, the length is 96-hl2=8 feet, and the height 
and widtii 24-5-12=2 feet. 

Ex. (53.) Let 2 =: the quantity of wine drawn off at first. 
Therefore, 20 — z = the quantity remaining, or the quantity of 
water in the second. 

2* 
Then, 20 : 2 : : 2 : 57? = quantity of wine returned to the 

2* 
first, and 2 — ^ wUl be the second. 

Therefore, 20 : 20^.+^ : : $ : ^=^-t^ = «« 
quantity of wine in 6| gallons. 
1. Therefore, 

202-^2' 2«-^202+400 2/< 2«~202+400 \ 
~20 ^ 60 ""3\ 20 / 
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2. Clearing of fractions and uniting terms, we have 

60a:-aa:«=2:»--20z+400. 

3. Transposing, &c., 4a:*— 80a:+400=0. 

4. Dividing, oj*— 20+100==0. 

5. Evolving, a:— 10=0. 

6. Transposing, rr=:10 gallons. 

Ex. (54.) As A has travelled 2f hours, at the rate of 4 miles 
an hour, it is evident he is 11 miles, or 44 qnarter-miles, ** ahead 
of B, who travels 2 quarters of a mile the first honr, 3 quarters 
the second hour, and so on, gaining 1 quarter of a mile each 
hour. We have, therefore, the first term 2, the common difference 
1, and the sum of the series 44, to find the number of terms. 

To obtain tliis, we have the following formula. See Algebra, 
page 231. 

v72S=3F+gS±2SHFar V(lz:i?+352+l=T ^^ 
"^ 2d =" 2 =^ *^" 

Ex. (55.) Let x, zy, xi^, xi^ s= the numbers. 

1. By first condition, z-^-xysslb. 

2. By second condition, x^-^-x^^s^O, 

3. Separating into fectors, f^(x-\'Xy)=s60. 

4. Putting (1) into (3), 162^=60. 

5. Dividing, y'=4. 

6. Evolving, ^=±2. 

7. Putting y into (1), a:+2a:=3a;=15. 

8. Dividing, a;=5. 

The numbers, therefore, are 5, 2x5=10, 5x2*=20, 5X2 
^40. 

Ex. (56.) Let a:+3y, x+y, a?— y, x — 3y = the numbers. 

1. By first condition, 2a:*+18j^=200. 

2. By second condition, 23^-\'2i^=l^Q. 

3. Subtracting (2) from (1), 162^=64. 

4. Evolving, 4y=:±8. 

5. Dividing, y=d:2. 
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6. Half of (2), a:2+y2=68. 

7. Putting f into (6), a:2^4=68. 

8. Transposing, a:2=68— 4=64. 

9. EyolVing, 2;=: 8. 

The numbers therefore are, 8+6=14, 8+2=10, 8—2=6, 
8—6=2. 

Ex. (57.) Let a; = the number of yards. 

147 
Then = the buying prioe. 

And i^x ^ *^® selling priee. 

1. Conditions, =-- ~r— i. 

X (a;— 12) ^ 

2. Clearing effractions, 588a:— 7056=481— a;2^12a:. 

3. Transposing and uniting, 2:'+ 952; =7056. 

4. Completing the square, 

„,_ ,9025 ^^.«,9025 87249 
ar*+95a;-l — j— =7056-^ — 3—= — - — 
4 4 4 

._,... , 95 193 

5. Evolvmg, rr+-^=-^. 

193 95 

6. Transposing, ^=-5 o"=^^» No. of yds. 

7. Dividing, 147-^49=^3 per yard. 

Ex. (58.) Let x = the bushels of rye, and y = the bushels 
of wheat. 

1. Then, by first condition, x — y : y : : 100 : x, 

2. By second condition, x : x—y : : ^ : 4. 

3. By equality, x\yxi2by'.x. 

4. Multiplying extremes, a:^=25^. 

5. Evolving, x=zby. 

6. Putting X into (2). 5y : 4y : : y : 4. 

7. Cancelling, 5 : 1 : : y : 1. 

8. Multiplymg extremes, &c., y=5. 

9. Substituting, a;=5y=25. 
There were 25 bushels of rye, and 5 bushels of wheat. 
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Ex. (59.) Let :j^ and .^ be the two numbers. 

1, By first conditioni 0:^=48. 

2. Bj second oonditioD, :r^s=:86. 

8. Diyiding (1) by a:, a:y= — . 

% 

4. Dividing (2) by y, a:ys=— . 



48 36 
4 3 



5. Patting xij of (3) and (4) eqoali 

6. Diyiding by 12, 

7. Clearing of fractions, 4y=3z. 

8. Dividing, y^^'^X* 

9. Putting y into (1), -l-=48. 

10. Clearing of fractions, &c., a^==64. 

11. Evolving, a;s4. 

12. Substituting, y3=-j.=3. 
The numbers, therefore, are 4*=16, 3*=9. 

Ex. (60.) Let a; sss the greater, and y s= the less. 

1. By first condition, (x — y)-=48. 



2. By second condition, 


(a^)|=3. 


8. Dividing (1) by (2), 


^e. 


4. Evolving (3), 


r^ 



5. Clearing of fractions, a:=±4y. 

6. Putting plus value of (4) and (5) into (1), (4y— y)4=48. 

7. Multiplying, &c., 12y=48. 

8. Dividing, y=4. 

22* 
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9. Patting (8) into (5), ar=4x4=16. 

10. Henoe the valaes of rr and y are 16 and 4. 

11. But if a:=— 4y, 

12. Then a:==— 4x4==— 16. 
18. Patting the value of z into (4), Z:H=_4. 

y 

14. Clearing of fractions, &c., ^=4. 

15. Henoe x and y may be — 16, and 4. 

Ex. (61.) Let :r s= the greater, and ^ = the less. 

1. Then, by first condition, a;^==448. 

2. By second condition, :r^=z392. 

3. Dividing (1) by x, xy=z—. 

4. Dividing (2) by y, xy^^. 



6. Equality of (3) and (4), 

6. Dividing, 

7. Reducing terms, 



y 

448_392 
x" y' 
8^7 
X y 



8. Patting x into (2), ^=392. 

9. Dividing (8) by 8, ^=49. 

10. Multiplying, y»=392. 

11. Evolving, y=7. 

12. Substituting, a:=!^=8. 

Ex. (62.) Let x and y be the numbers. 

1. First condition, /s/TTx=z2!ly, 

2. Second condition, a:=27y'. 

3. Third condition, a^^=z^. 

4. Fourth condition, x=9j/^. 
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5. Value of :r in (2) and (4), 9y»=27y«. 

6. Dividing by 9^, y=S. 

7. Substituting, a;==27y»=243. 

The numbers are 243 and 3. 

Ex. (63.) Let rr = the side of the greater, and ^ = the side 
of the less. 



1. First condition, 


a:»-.y»=117. 


2. Second condition, 


a:— y=3. 


3. Xlubing (2), a^- 


-'Sxh/+Sxf-^=27. 


4. Subtracting (3) from (1), 


S2^—Sxy^=9Q. 


5. Dividing into factors, &c.. 


a:y(x— y)=30. 


6. Dividing (4) by x—y, &c., 


3a;y=30. 


7. Dividing by 3, 


a:y=10. 


8. Squaring (2), 


3^--2xy+f=9. 


9. Multiplying (7) by 4, 


4xy=4c0. 


10. Adding (8) and (9), 


aP+2xy+y=::4Q. 


11. Evolving, 


x+y=±7. 


12. Adding (11) and (2), 


2:?:— 10. 


13. Dividing, 


rr=5. 


14. Subtracting (2) from (11), 


2y=4. 


15. Dividing, 


y=2. 



Hence the sides of the stacks are 5 and 2 yards, respectively. 

Ex. (64.) S=|(2a+(n-l).-cQ=^(40+(20-l).-2)= 
20 miles. 

Ex. (65.) Let x = the longer side of the parallelogram, and 
y == the shorter side. 

1. Then, by first condition, a:«+2^=60«=3600. 

2. By second condition, a: : y : : 4 : 3. 

3. Multiplying extremes, &c., 3a:=4y. 

4^ 

4. Dividing, xsss—, 

5. Putting y into (1), ^+2^=3600. 
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6. Clearing of fractions, 25j^=32400. 

7. Evolving, 5y=180. 

8. Dividing, y=36, 

9. Substituting, a:=-^48. 

10. Multiplying, 36x48=1728 sq. rds. 

11. Dividing, 1728-4-160 =10 A. 3IL 8P. 

Ex. (66.) Let a: ss the lady's age. 

1. Then, by conditions, 5+v^— 12=0. 

2. Multiplying, &c., z+2a/x=24:. 
8. Comp. the square, a:4"2V^+l=24+l=25. 

4. Evolving, ^^-|-1=6. 

5. Transposing, ^yx=b — 1=4. 

6. Evolving, a:=16, lady's age. 

Ex. (67.) Let re = the number. 

1. Then, by conditions, z+1 : x+7 : : x+7 : ar+19. 

2. Multiplying extremes, &o., a:»+202:+19=:a:«+14ar+49. 

3. Uniting terms, 6ar=30. 

4. Dividing, rr=5. 

Ex. (68.) Let x and y = the two numbers. 

1. Then, by first condition, rr-j-^=12. 

2. Transposing, a;=12— ^. 
8. Second condition, 12 — y : y : : (12— y)— -y : 40. 

4. Multiplying extremes, — 12y-|-2y2=480— 40y. 

5. Dividing, y*— 6y=240— 20y. 

6. Transposing, y*+14y— =240. 

7. Comp. the sq., 3^+14y+49=240-|-49=289. 

8. Evolving, y+7=17. 

9. Transposing, y=17— 7=10. 
10. Subtracting, a;=12— 10=2. 

Hence the two numbers are 2 and 10. 
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Ex. (69.) Let 2; = the larger number, and y = the less 



1. First condition, 

2. Second condition, x \y i 

3. Multiplying extremes, &c., 

4. Dividing, 



a:y=54. 
x+y : 10. 
IQxzssxy-^-t^. 



a;= 



10 



5. Dividing (1) by y, 


y' 


6. PuttiDga:into(4), 


y~ 10 • 


7. Substituting 54 for 2:y, 


54 54+y* 
y 10 • 


8. Clearing of fractions. 


. 540=54y+y». 


9. Transposing, 


y»4-54y=:540=6x90. 


10. Multiplying by y, 


^•+54j^540y. 


11. Transposing, 


y^-54j^+540y. 


12. Adding 90y2, 


y»+90y'=90y»-54y»+540y. 


13. Collecting terms. 


y«+90y»=36y»+540y. 


14. Comp. the square, 2^+902^+2025=362/2+6402^+2025 


15. Evolving, 


y»+45=%-H5. 


16. Cancelling, 


»'=%. 


17. Dividing, 


y=6. 


18. Substituting, 





Hence the numbers are 9 and 6. 

Ex. (70.) Let a; = the larger part, and 20— x = the less. 

1. Conditions, a? : (20— «)« : : 9 : 4. 

2. Expanding, a? : 400— 40a:+a:» : : 9 : 4. 

3. Multiplying extremes, &c., 4r2=3600— 360a;+92;». 

4. Transposing, 5a:'=360a;— 3600. 

5. Dividing, a:3=72a:-720. 

6. Transposing, ar»— 72a;=— 720. 

7. Comp. the square, a;»-72a;+1236= -720+1236= 576. 

8. Evolving, z— 36=±24. 

9. Transposing, a:=±24+36=12. 
10. Subtracting, ' 20—12=8. 

Hence the two parts are 12 and 8. 
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Ex. (71.) Let a; s the laiger part, and 24—2; = the less. 

1. ConditioDfl, 2iII^ * — ~" • ' ^ • •*•• 

2. Multiplyiiig eztremeB, Ac, -^ — = . 

8. Clearing of fraotiona, a:«=5184— 432a:+9a:». 

4. Transpoang, 4o., 8a?— 432a:=— 5184. 

5. Dividing, a?— 54ar=--648. 

6. Oomp. the square, a?— 54a:+729=— 648+729=81. 

7. Evolving, a:— 27=di9. 

8. Transposing, a:=±9 +27=18. 

9. Subtracting, 24—18=6. 
Hence the numbers are 18 and 6. 

Ex. (72.) Let a; = the larger part, and 14— a; = the less. 

1. Conditions, 2? : (14— a;)^ : : 9 : 16. 

2. Expanding, a? : 196— 28a:+a:« : : 9 : 16. 

8. Multiplying extremes, &c., 16a:»=1764— 252a:+9a:*. 

4. Dividing, a;»+36a:=252. 

5. Comp. the square, a:»+ 36x4-324=262+324=576. 

6. Evolving, a:+18=±24. 

7. Transposing, a:=±24— 18=6. 

8. Subtracting, 14—6=8. 
Hence the parts are 6 and 8. 

Ex. (73.) Let a; = the larger part, and 12— a; = the less. 

1. Conditions, a;»+I2=? : a:«-I2=? : : 5 : 3. 

2. Expanding, 

a:2+144_24a;+a? : a?— (144+24a:+ar^) : : 6 : 3. 
8. Cancelling, 2a;*+144-24a: : 24a:- 144 : : 5 : 8. 

4. Multiplying extremes, &c., 

6a:«— 72a:+432=120a:-720. 

5. Beducmg terms, a:*— 32a;=— 192. 

6. Comp. the square, a:*— 32a:+256=— 192+256=64. 

7. Evolving, a^— 16=,-t8. 

8. Transposing, a:=±8+16=:8. 

9. Dividing, 12—8=4. 
Hence the two parts are 4 and 8. 
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Ex. (74.) Let z and y represent the two numbers. 

1. First condition, xy=:12. 

2. Second condition, a?-\-i/^ : {x+yf : : 91 : 343. 

3. Expanding, a^+f : a^+Zak/+^-\-i^ : : 91 : 343. 

4. Dividing by 7, a:»4-3/» : a^+^x^+Zxf+i^ : : 13 : 49. 

5. Moltipljing extremes, &c., 

49(a?+2^)=13(a^+3:r^+3a:2^+y«). 

6. Dividing by z+y, 4Q{z'—xy+f)z=:lZ(x^+2xyJ^f). 

7. Multiplying, 49a^^4:9zy+Adfz=lSx^+26xy+lBf. 
S. Collecting terms, &c., SQa^—75xy=:—B^. 

9. Dividing by 36, a^^^^^f, 

10. Oompletmg the square, 

^ 25xy,625y» _ 625y» _49y^ 

12 "^ 576 "~ 2^"^ 576 ""576' 

12 
13. Dividing (1) by ar. 



14. Values of a: in (12) and (13), $=— . 

6 y 

15. Clearing of fractions, 4y*=36. 

16. Dividing, ^=9. 

17. Evolving, y=3. 

12 

18. Substituting for y, a;=-s-=4. 

Hence the larger number is 4, and the smaller 3. 

Ex. (75.) Let z = the larger number, and y = the less. 

1. First condition, a:y=120. 

2. Second condition, 5+8x^+5=300. 

3. Multiplying, a:y+8y+5a;+40=:300. 

120 

4. Value of a: in (1), a:= . 




1225 25 
16 ""16' 
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5. Patting xy into (8), 

120+8y+5(— ^+40=800. 

6. Clearing of fraotions, 

120y+8y"+600+40y=300y. 

35v 

7. Colleotmg terms, ^ — ^=—75. 

8. Completing the sq., y* — — \ ^^ = —75- 

9. Evolving, 

10. Transposmg, y=j-f--j-=— =10. 

11. Dividing, 120^10=12. 
Hence the larger is 12, and the less 10. 

Ex. (76.) Let x = A's stock, then 2+60 = B's stock, and 
X — 68 = C's stock. 

1. By conditions, 2a:+60 : 23?— 8 : : 5 : 4. 

2. Multiplying extremes, &c., 82;4-240=102— 40. 

8. Collecting terms, a;=140, A's stock. 

4. Adding, 140+60=200, B's « 

5. Subtracting, 140—68=72, C's " 

Ex. (77.) Let x and y represent the stock of each respectively. 

1. The first condition, 2+150 : ^—50 : : 3 : 2. 

2. Multiplying extremes, &o., 22+800=82^—150. 

3. Second condition, 2—50 : y+100 : : 5 : 9. 

4. Multiplying extremes, &c., 92-450=5^+500. 

5. Multiplying (2) by 9, 182+2700=27y-1350. 

6. Multiplying (4) by 2, I82— 900=10y+1000. 

7. Subtracting (6) from (5), 3600=17y— 2350. 

8. Transposing, 17y=5950. 

9. Dividing, y=350, B's stock. 

10. Putting y into (4), 92-450=3x350+500. 

11. Uniting terms, 2=300, A's stock. 
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Ex. (78.) If the first of the two nambers be :r, it is evident 

Ix 
that the other will be -=-. And if the first of the second two 
o 

nambers be y, the corresponding number will be ~, 

72?" fyu 

1. Therefore, by first condition, z+y • "^"t"^ • • ^ • 1^- 

2. Multiplying extremes, &c., 13x4-1%=-?^ — |-l^y 

o 

3. Clearing effractions, 65a;+65y=63a;+75y. 

4. Uniting terms, 2a;=10y. 

5. Dividing, x^by. 

6. By second condition, (-?-+-J^)— (a:+y)=16. 

7. Substituting, 7^+ 2f_^5y^j^j^lg^ 

8. Multiplying by 3, (2l2^+5y)— (15y+3y)=48. 

9. Collecting terms, 8y=48. 

10. Dividing, y=6. 

11. Putting y into (5), a:=5X6=30. 

12. Substituting for x and y, 5 : 7 : : 30 : 42. 

13. By conditions, 3 : 5 : : 6 : 10. 
Hence the first two numbers are 30 and 42, and the last two 

numbers are 6 and 10. 

Ex. (79.) Let the proportion be :b : ^. 

1. Then the cost of ar+y gallons =10a:+4y. 

2. And the selling price =lla:-{-lly. 

3. The gain will be =a;+7y. 

4. By conditions, 10a:+42^ : x+ly : : 100 : 43f . 

5. Multiplying extremes, &c., 43f (10a:4-4y)=100(a;+7y). 

6. Dividing by 6^, 7(10a:+4y)=16(a;+7y). 

7. Multiplying, 70a:+282^=162:+112y. 

8. Dividing, 9a:=14y. 

But if 92;=14y, it is evident that the ratio of a; to ^ will be as 
14 to 9. There must therefore be 14 bushels of wheat to every 
9 bushels of barley. 
23 
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Ex. (80.) Let the three munbere sought be represented by :r, 
y and z, respectively. 

Then, as x days : a days : : 1, the whole work : -, the part 
performed by A in a days. 

And as y : a : : 1 : -, the part performed by B in the same 
time. 

Again, mx : b : : 1 : -, part porfonnedliy Amb days. 

And tLBZ : b : : 1 i -, part perfonned by in 3 days. 

z 

Again, as ^ : e : : 1 : -, part performed by B in c days. 

And as jzr : c : : 1 : -, part performed by in c days. 
z 

Therefore, we have, by the question, 
a . a 



s:l, the whole work. 
x'y 

— I — =1, the whole worL 

X ' z 

— I — =1, the whole work. 

y ^ 

Let the first of these equations be divided by a, the second by 
3, and the third by c, and we have 

X y a 

y z c 
Add the above equations together, and divide their sum by 2, 

because each man's labor is reckoned twice, and we have — [~h 

X y 

-=7^ — hoT+TT-* Prom this, if each of the three last equations 

be successively subtracted, we have 
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11 '^3c+ac4"^ 

2a * '^'^2cr "^abc ' 




y~2a 2i^2c"~ 2abc 
111 I Jbc+ac-'ab 
1^'^2J) 2c"~ 2a^ • 

That is, a:=T — : 7 = the time A would dig the cellar. 

t/=-r-n = ^0 time B would dig the cellar. 

z=z ^ = the time C would dig the cellar. 

2(z3c 
And -T-r TT- = ^0 ti^o A, B, C, would dig the cellar 

Ex. (81.) 153-45=108; 108-5-2=54, A received. 54+ 
45=99, B received. 

Let X =z A's stock ; then, 

1. Conditions, 153 : 54 : : 833 : x. 

2. Multiplying, &c., 1532;=54x 833=44982. 

3. Eeducing terms^ a;=$294, A's stock. 

4. Subtracting, 833— 294=$539, B»s stock. 

Ex. (82.) Let x = the lady's age, and ^ = the gentleman's 

1. First condition, a:— 4=^-^. 

2. Second condition, ar+4=y— 4. 

3. Clearing (1) of fractions, 22:— 8=y+4. 

4. Subtracting (2) from (3), z— 12=8. 

5. Transposing, 2:^20. 

6. Substituting, 20+4=2^—4. ^ 

7. Transposing, Ac, y=28. 
Hence the lady's age was 20, and the gentleman's 28 years. 

Ex. (83.) We have in this question a ri^t-angled trinTicrle, 
where tiie base and the sum of the perpendicular and hypothenuso 
are given to find the perpendicular. That is, we have the sum 
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of two numbers and the difference of their squares given to find 
those numbers. 
Let a; = the longest side. 

1. Then, by conditions, VP=(IS=^2=24. 

2. Eyolying, a:»— (2304— 96a:-fa:«)=576. 

3. Subtracting, &o., 96a:— 2304=576. 

4. Eeduoing termsy ar=30. 

5. Subtracting, 45—30=18 feet 

Ex. (84. Let ACD represent a circle containing the whole 
farm, and FLD a circle contain- 
ing one of the son's farms. As- 
sume the diameter of the son's 
farm to be 10 rods; then the 
contents will be lOxlOX 
.785398=78.5398 .square rods. 
One-fourth part of this will be 
the contents of the quadrant jPX, 
KE. That is, it will contain 
78.5398-^4=19.634954 square 
rods. 

But the contents of the square BEEF will be 5x5=25 
square rods ; therefore the contents of the figure FBKL will be 
25—19.634954=5.365046 square rods. This figure, FBKL, 
will represent one-fourth part of the wife's &rm. But, as her 
farm contained 160 square rods, this figure may be considered 
as containing one-fourth of her share, 160-7-4sss40 square rods. 
And, as all similar figures are to each other as the squares of 
their homologous sides, therefore, as the contents of ihe assumed 
figure FBKL is to the exact quantity which it should contain, so 
is the square of the semi-diameter of the assumed drele to the 
square of the semi-diameter of the required circle. 

Therefore, as 5.365046 : 40 : : 5« : 186.39169 = the square 
of FE or BE, and V 186.39169=13.652= jPE or BE. As 
BKEF is a square, and BE its diagonal, therefore BE will be 
equal to the square root of twice the square of FE. 
13.652x13.652x2=372.754208, 
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a/572j512C8=19.306842=EjB. 

19.306842+13.652=32.958=BA 

the semi-diameier of the circle ACD, and 2x32.958=65.916=: 

its diameter. Therefore, 65.916x65.916x. 7854=3412 poles, 

= 21 acres, 1 rood, 12 poles, the contents of the whole farm. 

As the diameter of each of the son's farms is 2x13.652= 
27.304 rods, the contents of each will be 27.304 X27.304x. 7854 
=585j square rods, = 3 acres, 2 roods, 25 j^ poles, or rods. 

The four sons will, therefore, have 4x 585^^=2342 square 
rods. We now subtract what the sons and wife received from • 
the contents of the whole farm, and one-fourth the remainder is 
what belongs to each daughter. 3412--(2342+160)=910 ; 
910-=-4=227j poles, = 1 acre, 1 rood, 27^ poles. We there- 
fore find the farm contained 21 acres, 1 rood, 12 poles. 
Each son had 3 acres, 2 roods, 25 j- poles. 
Each daughter had 1 acre, 1 rood, 27 j^ poles. 

Ex. (85.) Let ABC be an equilateral triangle, whose sides 
measure respectively 100 feet. 
Let the tower at A be 40 feet 
high, the one at B 45 feet, and 
the one at C 55 feet. 

Bisect AB in D, BC in E, 
And CA in H. Draw CD, BH, 
and AE. The point M will be 
the centre of the triangle, and 
the lines MA, MC B,ndMB, will 
be equal to each other. The 
lines CD, BH and AE, will each ^ 
be //IO(P=Z5IP=86.60254 feet. 
86.60254 = 28.86751 feet. 

As the tower ^ is 40 feet high, and the one at B 45 feet, we 
first ascertain the point F, which shall be equally distant from 
the top of the tower A and the top of the tower B. The tower 
JB is 5 feet higher than A, and if half the height of A be added 
to half the height of B, the sum will be 42.5 feet. 

Therefore, 100 : 5 : : 42.5 : 2.125 = the distance from 
23* 




MD will be one-third of 
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D to F, Let Ff then, be a point in the AB, which is 2.125 feet 
from Df and is at equal distances firom the top of the towers A 
and B. 

AF will be 52.125 feet, and FB 47.875 feet. 

Draw FL parallel to DC; any pomt in the line FL will be 
equally dbtant from the top of the towers A and B. By a pro- 
cess similar to the above we find the distance EG to be 5 feet. 
Thus, 100 : 10 : : 50 : 5 feet = EG. 

Draw GK parallel to EA ; and, as the point G is equally dis- 
tant from the top of the towers B and C, it is evident that, if any 
point be taken in the line GK, it will also be equally distant from 
Hie summit of said towers. Let this point be N. We have before 
shown that any point in the line FL will be equally distant &om 
the top of the towers A and B, Let this point be N. Therefore 
the point N is equally distant from the summit of the three towers 
at A, B. and C. 

SPNiB an equilateral triangle, and its perpendicular height 
jBP, which is equal to GE^ is 5 feet. The ratio of the side of an 
equilateral triangle to its perpendicular height is as 1 to .8660254. 
That is, Vl-.ii5=.8660254. 

Then, as .8660254 : 1 : : i2P : iVP = 

.8660254 : 1 : : 5 : 5.773502 = NF. 

Again, as .8660254 : .5 : : 2.125 : 1.226869=Pr. 
iVP+PT+ rP=5.773502+1.226869+28.86751=35.86788 
=FN. 

As FNB is a right-angled triangle, NB will be equal to the 
square root of the sum of the squares of FN and FB, That is, 

iV5=V(iVP3+PB2)=V(35.86788P+47.8752)= 
V(3578.52044069). 

If to this we add the square of the height of the tower J5, and 
extract the square root, we shall have the length of the ladder; 

3578.52044069+(452=2025)=5603.52044066; 

V(5603.52044066)=74.856 feet, the length of the ladder. 

5603.52044069-1600=4003.52044069=>v/ (4003.52044069) 

=63.2733 feet = the distance from the foot of the ladder to the 

base of the first tower. 5603.52044069—2025=3578.52044069. 
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a/(3578.52044069)=59.820+, distance from the base of the 
second tower; 6603.52044069—552=2578.52044069 , • 
V(2578.52044069)=50.779 feet from the base of the third tower. 
Thus, we find the distance from the foot of the ladder to the 
base of the first tower is 63.273+ feet ; second tower, 59.820+ 
feet; third tower, 50.779+ feet ; length of the ladder, 74.856+ 
feet. 

Ex. (86.) Let AB=:c; AC=h; BC=a; x=zAD. 

Fig. 3. 

B 



1. Therefore, 

2. Now, 

3. Also, 

4. Whence, 




5. Therefore, 

6. And 



DB=zc—x. 

^+c2- 



a;=- 



2c 



-=AD. 



2c 



Ex. (87.) From the given point 
P let lines be drawn to the three 
angles of the triangle ; and let CD 
be perpendicular to AB, Let PF 
=a; PG=b; PH=c ; and AD 
=x. Then will AC=:AB=2x ; 

and CJ9=a/3C'=XZF=V'"3^— 

x/^W; and, consequently, the area -4- 

of the whole triangle ABC=CD 

X'^D=x^Ay^, But this triangle is composed of the three 

triangles AlPB, PBC, and APC ; whereof the respective areas 

are ax^ hxy and ex. Therefore, we have a;2/\/H==ar+ia;+ca;. 

Dividing both sides of the equation by a;, we have a:,\73==a+ 
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Bat ilB=:2a;=199.304 feet. Therefore each side of the triangle 
wiU be 199.804+ feet Ans. 

Ex. (88.) r+2»+3»+4«+5«= 
225xl6=$86000. 



n«(n+l)« 52(5+1)3 



=225. 




Ex. (89.) Let AHC represent 
the loaf, and EKDL the loaf 
after the crust is removed. Let 
LB or HK=x, the thickness of 
the crust ; ACtssl2 inches, AB or 
irB=6,ZX=6— 2a:. DtslwBE; 
then BEL is a right-angled tri- 
angle, the right-angle being at X, the side BL=ix, and BE= 
6— ar. Therefore EL, the semi-base=V£^— i^^ or EL=z 

Ve^Ii^— ar»=V<i^— l^^i the semi-base of the loaf. 

And by the rule for finding the segment of a sphere we have 

(6x6x3+6x6)6x.5236=452.3904, the contents of ihe 
large loaf. By dividing by 2, we have the contents of the smaller 
loaf=226.1952 cubic inches. 

The following will therefore be the equation for the smaller 
loaf: 

((86-12x)8+(6-2a:)2)x(6-.2a:).5236=:226.1952. 

We divide this equation by ,5236, and obtain 

((36-12a:)3)+(6— 2a:)2)x(6-2a;)=432. 

By dividing by 2 we have 

((36— 12a:)3+(6-.2a;)2)x(3-a;)=216. 

By reduction, ar*— ISar^+Sla;— 54=0. 

We first suppose x=.7 or .8, and substituting these supposed 
values of ar, we have (.7)'— 18(.72)+81(.7)— 54=0. 

Evolving, .343— 8.82+56.7— 54=— 5.777, first error too 
small. 

second value of a:, (.8)— 18(.8)2+81(.8)— 54=0. 

Evolvmg, .512— 11.52+64.8— 54=.208, second error too 
small. 
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Then 5.5 : .1 : : .2 : .003, correction to be added to .8 ; thus, 
.8+ .003=. 803. This value of z we find too small, and we sup- 
pose z = .803 or .804. 

Then by the suppositign, (.804)^— 18(.804)2+81(.804)— 54=0. 
Evolving, .519718464— 11.635488+65.124-54=+.00823, 
second error too large. 

Therefore, .054 : .001 : : .004 : .00007407, correction to be' 
subtracted from .804; .804— .00007407=.8039, near the value 
of z. This value of z we find too large. 

Again, suppose z = .80387, or .80386. 

By supposition, (.80387)^—18 (.80387)«+81(.80387)— 54=0. 

Expanding, .519466402520603-11.6317255842+65.11347 
— 54=-{-.00121, too large. 

2nd supposition, (.80386)— 18(.80386)»+81(.80386)— 54=0. 

Expanding, .519447016552456-11.6314361928+65.11266 
—54= +.00067, too large. 

Therefore, .00054 : .00001 : : .00067 : .00001 to be subtracted 
from .80386; .80386— .0000l=.8()385=a:, very near. 

Note.- This answer is true to less than one hundred-thou- 
sandth part of an inch. 

Ex. (90.) Let^C=100;JBi5=80.27+,orv'Mii}; £P= 
32, and z=BA, to find AB, BC, and DC. 

Bj similarity of triangles, and the rules of proportion, we find, 
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1024 
Therefore, a:— 32 : 32 : : 32 : -^=Dfl: 

CTsslOOOO ; a«=32«=1024, therefore mn=1024. 

1024 , 1024 

And «»= 9 and n= . 

n . m 

. 27Fs=6444|; therefore, C3F-BF=10000-6444|=35554, 

And 82T^=S2q=i'+3555f. 

1024\« 



32 



^xv^x ^(32+^)2^3555^. 



Expanding, 1024+?^+^^^^=1024+64n+7i2+3555j. 

65536^1048576 .. , ,.o^r.^^ 
—^ — I ^ — =64n+w2+3555f 

655367i+1048576=647i«+w*+3555|7|2. 

n*+64w8+3555^n«— 6553671=1048576. 
fhia equation is reduced by cubio and higher equation. 
Let w = 21 and 22. 

-1376256 = 65536n = —1441792 

1568000 = 3555|n« = 1720888| 

592704 = Mr^ = 681472 

194481 = n* = 234256 

978929 11948241 

1048576 -1048576 

•—69647 1462481 

1462481+69647 = 215895|. 
2158951 : 1 : : 69647 : .3+. 
w=21+.3=21i=J9JT; 1024-4-21i=48=ilG. 
32+21i=53i=CI>; 32+48=80=AB. 
10000—6400=3600; viB0U=60 J?C. 
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Ex. (91.) Let BCE represent the conical glass, and NAD a 
ball put into it. Jig^ jr 

Let BC=6 inches, BIl=2i, RE=6, 
and AF the semi-diameter of the ball = 
2 inches. 

Then 5X5X2X. 785398=39.2699=5 
the cubic inches in the glass ; 39.2699 
-^5=7.85398= the quantity of water 
in the glass. 

Let X = the axis of the ball that will 
be immersed in the water. 

And (8x4-2SxF).5236=6.2832a:2_i()472aJ»~s- contents 
of that part of the ball, GJK", HP, that will be immersed in the 
water. 

Then, by similarity of triangles, &c., we find, 

1. BRiREiiAF: AE=2i : 6 : : 2 : A^^zAE. 

2. BW+EIP=.BW; 6.25+36=42.25; //E:25=6.5 
=BE. 

3. BR : BE: : AF: FE ; 2^ : 6.5 : : 2 : 5.2=PE. 

4. FE^FP^PE; 5.2— 2=3.2=P£. 
Therefore, KE=PE+PK=B.2+x. 

Then, as similar cones are to each other as the cubes of their 
altitude, we say, 

5. As 6' : 39.2699 : :"3:2=Fi'i 7.85398+6.2882a:« 
— 1.0472r^. 

Suppose a:=.54 ; then, 

6. 6' : 39.2699 : :'SS+x=:^Kjt: 7.85398 +6.2832 X.542 
— 1.0472X.541 

7. Or, 216. : 39.2699 : : 52.313624 : 7.85398+1.83218112 
-.16489. 

8. Collecting terms, 216 : 39.2699 : : 52.313624 : 9.52127. 

9. But 216 : 39.2699 : : 52.313624 : 9.51088. 

10. The result in (8.) should have been the same as in (9.). 

11. Therefore, 9.52127— 9.51088=.01039 the first error too 
small. 

Again, suppose ar=.55. 
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12. Then 6» : 89.2699 ; : (3.2+.55)« : 9.585063. 
18. Or, 216 : 89.2699 : : 52.734875 : 9.585063. 
And, patting the last supposed value of a; into (6), we have, 

14. 216 : 39.2699 : : 52.734375 : 7.85398+6.2832(.55)» 
— L0472(.55)». 

15. Or, 216 : 89.2699 : : 52.734375 : 7.85398+1.900668 
—.1762279. 

16. Therefore, 216 : 89.2699 : : 52.734375 : 9.57842. 

But, by the supposition, this last number should have been the 
same as in (12). 

17. Therefore, 9.58506-9.57842=.00664+.. 

We, therefore, find the last error to be .00664 too large. 
First error, —.01039 

Second error, +.00664 

18. Sum of the errors, =.01703 : .01 : : .01039 : .006. 

19. .54+.006=.546, Ansioer. 

That is, the axis of the ball will be immersed ^^^jj of an inch 
in the water. 

Ex. (92.) To obtain the correct answer to this question, we 
place 144 balls on the bottom of the box, and on these we place 
121 balls, and then 144, and so on; the layers of balls containing, 
alternately, 144 and 121. And when we have filled the box up 
to the 11th inch, we find we have 

8 layers of balls, containing each 144=:1152 ^alls. 
and 7 layers, each containing 121=847 balls. 

We find the number of layers in the eleven inches by dividing 
11 by the square root of .50=.707+ ; thus, .11-J-.707=15. 

We now wish to find the number of balls that can be placed 
above the 11th inch. On the first 8 inches we can place 5 rows 
of 12 each = 60, and 4 rows of 11 each = 44. And on the last 
4 inches we have sufficient space for 4 rows, each containing 12 
balls = 48. 

Hence, the box will contain 1152+847+60+44+48=2151 
balls. 



GREENLEAF^S 
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ADAPTED TO 
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IH FIVE BOOKS. 

BY BENJAMIN GREBNLEAF, A. lit., 

LATB PBIHOIPAL OF BRADFOBD (MASS.) TBAOHBBS' SBHINABT. 

IMPEOVED STEBEOTYPE EDITION"S. 



I. PBIMATIY ABITHMETIC, 

Or a System of Mental Arithmetic, with snffioient Slate Exercises added, to 
familiarize with written operations in the fundamental rules of the science, 
upon the Inductiye Plan, for Primary and Intermediate Schools. fieTised and 
enlarged edition, 144 pages, 18mo. Price 20 cts. 

II. COMMON SCHOOL AEITHMETIC, 

Or Introduction to the National Arithmetic, combining the Analytic and 
Synthetic methods, and forming a complete treatise fi)r Common Schools. 
Improved stereotype edition, 824 pages, 12mo. Price 60 ots. 

m. NATIOMTAL AEltHMETiC, 

Being a thorough advanced course, intended particularly for Academies, 
High and Normal Schools. Improved edition, 360 pages, 12mo. Price. 75 cts. 

IV. PRACTICAL TREATISE ON ALGEBRA, 

Designed for High Schools and Academies, and also for advanced students 
in Common Schools. Improved stereotype edition, 860 pages. Price 87j| cts. 

V. PRACTICAL GEOMETRY, 

Designed for High Schools and Academies, and for advanced classes in 
Common Schools. In preparation, and will soon be published. 

COMPLETE KE7S 

To tne Common School, National Arithmetic, and Algebra, containing 
Solutions and Explanations, for Teachers only, (in three books.) 

The above series has many important distinctive characteristics, which par- 
ticularly recommend it to the attention of Teachers, School Directors, and 
others interested. 
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The ABRANOiMBNT of ifo ieverol parts and tubJeeU is lucid, progressive, 
and strictly philosophical. 

The KULE8, DEnNinoNB, and illustbations, are expressed in languaffe, 
simple, clear, concise, and accurate. 

The VBxmvoKAoure of a practical nature, tending to interest the pupil, exer 
cise his ingenuity, and secure ustful menial discipline.. 

It is a ooNSEOunvB series, graded to the toants of Primary, Intermediate, 
Grammar, and High Schools, Academies, and JVormM Schools. 

The MBCHAmoAL EXBOunoN if neat and durable, an important considered 
tion, too often disregarded. 

9" The whole is the resalt of the ripe scholarship of a distinguished 
PEAcncAL MATHEMATioiAN, who has had more than thirty years* experience 
in teaching pupils of all ages, grades, and capacities. 

The PancAST AnirmiETia constitaties, it is belieyed, the best First Lessons 
in numbers, now before the public. Being sufficiently comprehensive in its 
character, it ia all the pupil needs, as a preparation for the next book in the 
series. 

The CoMMOH School Abithmetio contains all ttu important rules of com^ 
mon Arithmetic loith their practical applications, and is ample to prepare the 
student for all ordinary business transactbns. In its manner of treating frac-. 
tions, and the prominence given through the entire book to analysis, and in its 
general adaptedness to the wants of the majority of schools, it is unsurpassed. 
It is a complete system in itself, though not so extensive as the National 
Arithmetic. 

The National Abithheiio contains a greater amount and variety of mat- 
ter, strictly connected' with the science, than will be found in any other trea- 
tise of the kind. It raibraces a large amount of mercantile information, not 
usually included in works of this nature, but important to be possessed by all 
who are destined for the warehouse or counting-room. As a text-book for 
advanced and normal classes it has no equal. 

The Alqeb&a ftimishes what has been hitherto much desired, a thorough 
practical and theoretical text-book, suited to the wants of elementary school, 
as well as academies, in a mngle volume Of a jrartable form. Very comprehen- 
sive in its plan and details, and progressive in its gradation of problems, to 
the great satisfoction of teachers using it, it occupies the ground commonly 
given very inconveniently to two different books. Its several demonstrations, 
especially those connected wi^h the roots, the method of solving cubic equa- 
tions by completing the square, and the very complete Table of LogarUhm^ 
at the end of the volume, are among its useful distinctive features. 

The book has now been fully tested in the school-room, and the uniform 
testimony of teachers, who have made the trial, is, that its merit is fully equal 
to that of the arithmetics by the same author, and to which it proveEi the best 
and most appropriate sequel. 

The pRACnoAL Geometrt, and other works, by Mr. Greenleaf, in his series, 
which are being prepared with great care, it is believed, will fully meet expec- 
tation, when published, and add still more to his high reputation as an author. 

BS^ GreenleaTs Arithmetics and Algebra are no untried books, op of 
doubtful reputation. No other works of the kind have, in the same time, 
secured so general an introduction, or been as highly commended by eminent 
mathematicians. 
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BECOMMENDAnOHB 07 OBEENLEAFS ABTTHMEIICS. 

Pboyidencb, July 28, IB^. 

About five years ago, Greenle&f' b " Common School Arithmetio^' was i wed in 
the hands of the pupils of one class in each of our Grammar Schools, and, after a 
preliminary trial of nine months, we were so much pleased with it, that we 
unanimously recommended it as a suitable text-book. Our School Committee 
approved the choice, by then prescribing its general use, and since that time we 
have had the amplest means of testing its merits. Our experience has confirmed 
the wisdom of our selection, and now we can truly say, that, among all the books 
yet published, we know of no one which we would willingly adopt as its substi- 
tute. 

Greenleaf 's Primary Arithmetic was put into our Primary and Intermediate 
Schools three years since, and from what we learn from the teachers of those 
schools, as well as from what we ourselyes hare seen of its influence, we are of the 
opinion that it is eminently fitted for the place which it occupies. 

Of the <* National Arithmetic" it does not become us to speak with so much 
confidence, having never tested it as a text-book. We can only say that its mer- 
its are of so high an order as to have authorized its use in our High School, for 
six or seven years past. 

(Signed), 

ZUINGLIUS GROVBR, Princ^ of Prospect-st, Grammar School. 



ALBERT A. GAMWELL, 
LUCIUS A. WHEBLOCK, 
ALVAH W. GODDING, 
JAMES L. STONE, 
CHAKLES HUTCHINS, 



" Fountain-st, Grammar School, 
** Elmst, Grammar School, 
** Amoldst. Grammar School, 
" SummoT'St. Grammar School, 
** ^enefitst. Cframmar School, 



Protidence, August 20, 1855. 
Having used several of the Arithmetics now before the public as text-books, in 
Grammar Schools, I have found none better fitted to accomplish the desired end 
than Greenlears Common School Arithmetic. 

WILLIAM G. CROSBY, Teacher of Providence High School. 

From John D. Philbrick, A. M,; State Superintendent of Schools, and late Prijic^ of 
the State Normal School, Connbcticut. 

I have examined a copy of the improved edition of GreenleaTs School Arith- 
metic, which you had the kindness to send me, and I do not hesitate to assure 
you that I consider it an excellent arithmetic. Its work shows plainly the hand 
of experience,. I think it now stands in the front rank of common school arith- 
metics. In explanations it has hit the true medium, being neither too abstruse 
nor too simple, doing enough for the learner, and yet leaving as much to him as 
is reasonable to expect him to do. It is neither too large nor too small, neither 
formidable nor deficient. It contains all that is necessary for all practical pur- 
poses. Among other good p<Mnts, I was particularly pleased with its oral exercises, 
its progressive arrangement, the easy gradation and great diversity and 
ingenuity of its problems, and the perspicuity and precision of its rules and 
illustrations. JOHN D. PHILBRICK. 

QuiNCY School, Boston, March 5, 1849. 

UinYERSiTr Gbaxmar School, Pbotidknge, Sept 19, 1855. 
Benjahht Greknleaf, Esq.: Dear Sir, — We have used your National Arith- 
metic in our school during the -last ten years, and now have no disposition 
to exchange it for any Arithmetic with which we are acquainted. It covers 
the whole ground of written Arithmetic, and it is so arranged that the pupil . 
passes, by easy gradations, from simple exercises to the most complicated analysis. 
The principles are well stated the demonstrations clear and satisfactory, and the 
examples numerous and practical. 

RespectfuUy yours, MERRICK LYON, > p- ,.;^,. 

EMORY LYON, J ^""*'«^- 



jFVom the Princqxii of^ulin'a Seminary, Cincctnati, Ohio. 

GurciirirATi, March 18, 1853. 
My experience satisfies me that Greenleafs Arithmetic is Mly deserving of the 
high reputation it has attained. Nearly two years' use of the book in my Semi- 
nary, has demonstrated to my mind its great superiority orer any other book of the 
kind, in combining desirable mental discipline with a thorough practical knowl- 
edge of numbers. I regard it, in erery respect, a strong boc«, and one likely to 
meet the wants ot good teachers, generally. A. HULIN. 



OAiTBRrDGE, Ms., February 3, 1854. 
Haying made a thorough trial of Greenleaf s Common School Arithmetic, by 
carrying several classes through it, I am most happy to say that it has more than 
answered my highest expectations. In its arrangement, its illustrations, the 
clearness and conciseness of its rules, and, above all, in the fulness and variety of 
its examples, it is all that can be desired. With more than twenty years' experi- 
ence in teaching Arithmetic from nearly all the treatises that have beep in use du- 
ring this period, I have found nothing that can compare with it. I have never 
been able to instruct from any book with so much ease and satisfaction to myself, 
or advantage to my pupils^ It should supersede all other books upon the subject 
now in use. E. B. WHITMAN, Principal of Hopkins* Grammar School, 



Dayenpobt, Iowa, September, 1855. 

I have used Greenlears Series of Arithmetics, for several years, both in 
Massachusetts and in Iowa, with increasing confidence in their adaptation to con- 
vey a knowledge of numbers, and to produce energy and elasticity of intellect in 
those who study them. 

So varied and numerous are the examples that it is impossible for the student to 
go through the series with any degree of thoroughness without having such a 
readiness in the use of numbers as to fit him to meet successfully all the ordinary 
demands of mathematical calculation. 

Th'O Algebra, by the same author, I have examined, and feel satisfied that it is 
well worthy of the reputation it has gained. 

H. L. BUIJJSN, Prof essor of Mathematics and Nai, Phil., in Iowa College, 

k**- — 
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Estraa from a letter from N, TUUnghast, A, M., Principal of the StaU Normal School, 
Bhidgewatbb, Mass. 
I have used Mr. Graenlears National Arithmetic for several years in my 
school, and have seen no book that in the number and excellence of its examples 
has pleased me so well; and, so far as I have examined it, the revised edition 
seems superior in this respect, as in several others, to the former editions. 

Dvm Hev, H, S, Ramsddl, Chairman of the School Committee, Thohpsoit, Coinr. 

Thompson, Ct., February 22, 1855. 
The Board of Sehool Visitors of this town, after a careful examination of sev- 
eral arithmetics, adopted GreenleaTs Series, and put them into the eighteen 
schools under their supervision, more than a year since, to the exclusion of all 
others. Their use has more than realized their expectations. We not only find 
each book happily adapted to the place it was deetined to fill, but so strictly pv- 
gresstve, SO clear and precise in the statement of rules and principles, and in their 
Ulnstration, and so ingenious and practical in the character of the examples, as 
exceedingly to interest the scholar, and to secure rapid progress in the science. 
After inore than a year's experience in the use of the series, both teachers and 
scholars as well as the Board of Visitors, are free to express not only their satisfac- 
tion with the same, but their strong preference for them over any other series of 
the kind of which tiiey have knowledge. We believe that their introduction into 
all the public schools of our state would be highly beneficial. 

By order of the Board, H. S. RAMSDELL, Chairman. 
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SECOMMENDATIOITS OF OBEENLEAT'S ALOEBBA: 

Phillips' Acadext, Exeter, N. H., February 26, 1855. 
I have used, for Boreral months, in the Mathematical Department of the Acade- 
my, Greenleaf '8 Algebra. It has stood, remarkably well, the test of the Recitation 
Koom, — a test much severer than a private examination. Its problems, especially 
those in Quadratic Equations, are very much superior to those of most text-books in 
Algebra, which have come under my notice. These .and the Miscellaneous Ques- 
tions are well selected, and admirably suited to develop the ingenuity of the stu- 
dent, and familiarize him with the fundamental principles of the science. The dis- 
cussion of the subject of Logarithms is rendered more valuable by the introduction 
of Logarithmic Tables at the end of the volume. On the whole I take pleasure in 
commending the book to teachers in High Schools and Academies. 

J. G. HOYT, Prof, of Mathematics. 



New England Nobval Institute, Lancaster, Mass., June 13, 1855. 

Greenleaf 's Arithmetic and Algebra have been in use in the Mathematical 
Department of this Seminary, as the best text-books, in the judgment of our in- 
structors, for the purpose of training the minds of teachers to their official duties in 
those branches. Our instructors in Mathematics have also regarded them as, on 
the whole, the best fitted of any of our class-books, in their department, for the 
general purposes of instruction in dohools in which Arithmetic and Algebra are 
taught. 

In the temporary absence of Professor HEEMANN EBUSI, of the Mathemat- 
ical Department. WILLIAM KUSSELL, Director, 

Newburtpobt, Mitss., July, 10, 1853. 
After a careful examination of Greenleaf 's Algebra, we decided to introduce it 
into our school, and a trial of one term has fully confirmed the favorable impression 
we had received in regard to it. We are particularly pleased with the fitness of the 
examples to illustrate the principles, and fix them in the mind of the learner. We 
find some new matter, and such a combination and arrangement of the old, as will, 
in our opinion, render the work a very desirable text-book for the use of schools. 
. W. H. WELLS, Princ^ of Pvtnam School, 

New Haven, January 2d, 1854. 
I have used Greenleaf 's Practical Treatise on Algebra in my school the past eight 
months, and have found it very convenient and valuable both to the teacher and 
pupil. It unfolds the science concisely, though with clearness. The distinguish- 
ing characteristic of the work, however, is seen in the great variety of practical 
examples and problems under the rules. I would, with confidence, commend the 
book to the attention of teachers of elementary mathematics, as one of the best that 
have been published in this country. 

STILES FRENCH, Teacher of Mathematics, 

State Normal School, New Britain, Ot., April 25, 1855. 
Having carefully examined Greenleafs National Arithmetic and Algebra, and 
used them in classes, I am able to speak of them in terms of high commenda- 
tion. DAVID N. CAMP, Prof, of Mathematics. 



Springfield, Mass., June 4, 1855. 
During the year past, Greenlears Algebra has been in use in this school, 
and, as a mathematical text-book, has been found very satisfactory. In copious- 
ness and variety of problems, I do not know its superior; and they are so ar- 
ranged that while the youngest pupil may comprehend and perform a large pro- 
portion, the most advanced will find those that will fully tax his mathematical 
powers. The subjects are clearly stated, and some of them are more completely 
demonstrated than in any other work I have used. I esteem the work very 
\ highly. A. PARISH, Principal of the High School, 

8 ti «- -m8 
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Stats Nobkal School, Wbstfisld, Mass., September 15, 1855. 
Oreenleaf'if Algebra and National Arithmetio are now used as text-books in this 
InstitaUon. W. H. WELI^, Principal, 

QinxrcT, Mass., October 25, 1854. 
HaTing.oaiefiilly examined Greenleaf's Algebra, and having made a tboreagh 
trial of it as a text-book in my school, I oan confidently say that I regard it as 
one of the yery best works of the kind now in use. It is peculiarly adapted to the 

purpose for which it is intended. 

A. WELLINOTON, Prmc^ of the High School. 

Norwich, Ct., Oct. 22, 1854. 
It is with pleasure I add my testimony to that of others in favor of Green- 
leaf's Algebra. The very name of the author of the National Arithmetio Is 
sniBoient guaranty for its exoellenoe. In almost every respect it may be pro- 
nounced the best Algebra yet published. The principles are dearly stated, and 
the examples to illustrate and impress them sufficient, and selected with the same 
regard to their practical bearing that mark those in the author's arithmetio. 
I most cheerfully recommend the work to those who are in search of a thoron^ 
work upon the science of Algebra. JAMBS LANE, , 

Prtnctpo/ of Norvnch Grammar School. 

Walthav, Mass., Sept. 28, 1853. 
I think Greenleafs Algebra, revised edition, better adapted to the present 
demand in our High Schools than any other work of the kind I have examined. 

L. P. ITROST, Principal of High School, 

Westfield, Mass., Maroh 2, 1855. 

Greenlears Algebra has been in use in the Academy under my care for sev- 
eral terms. We displaced Robinson's Algebra to give it room, and think the 
change a good one. More and more acquaintance only confirms us in this idea. 

The book is simple, plain, and practical. It is not too bulky or too learned. 
Most pupils oan complete it in one or two terms; and yet it contains Algebra 
enough for academical use. It is very appropriate for the class of pupils that 
with us are passing from arithmetic into this field. We need only add, we 
like it W. 0. GOLDTHWAIT, Principal of the Academy, 

Shithyillb SmcnrABT, N. Sgituate, R. I., February 12, 1855. 
In compliance with your request, I now express an opinion concerning Green- 
leaf's Algebra. I had long felt the necessity of a better text-book on the science 
of Algebra. The work is before me. I am using Greenleafs Algebra, and admire 
the ingenuity and correctness of its reasoningis, and the tact of its operations. I 
would not exchange it for any other work of the kind with which I am acquainted. 

H. M. WALLAOE, Prof . of Mathematics, 

Greenfield, Mass., September 18, 1854. 
Greenleaf 's Algebra was introduced into our school the last term. So far as 
our practical acquaintance with the work extends, we are much pleased with it. 
There seems to be a completeness without superfluity, or encumbrance from observa-. 
tions, which may well bo left to the judgment of the pupil. 

LUTHER B. LINCOLN, Pnndpal of the Public High School. 

Thetford Acadeht, October 14, 1853. 
I have drilled a large class of students, during the term, in the new edition of 
Greenleaf 's Algebra, as an experiment, and am happy to say, with great success. I 
recommend no book that has not stood the ordeal of my school-room. This book 
tenches well, and therefore has my approbation, and I shall continue to use it in 
school. Greenleafs Algebra is eminently a practical book, and deserves the favor 

of every friend of sound learning. 

• ; HIRAM OROUTT, Principal of Thetford ( Vt.) Academy. 

8h- — .^mS 
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Dedhax, Mass., Jan. 14, 1854. 
The introdaotion of Greenleaf s Algebra into my Bchool has oonyinoed me of 
its great ezcellenoe. It does not aim to remove all diffioalties from the student's 
path, but rather puts into his hands the best implements and rules for his work, 
and then confidently brings him in contact with all the obstacles with which he 
will be liable to meet in this branch of mathematics. I think it will be no easy 
matter to obstruct, with an algebraic difficulty, the path of one who has solved 
all the problems in this work. Truly, both the author and publishers of this 
book deserve the thanks of the friends of mathematical learning. 

C. SLAFTER, Principdl of Public High School, 

West Roxbubt, Mass., September 29, 1854. 
A careful examination of the revised edition of Greenleaf *& Algebra has pro- 
duced a very favorable impression on my mind, in regard to the merits of the work. 
Though not so extended and comprehensive as some more elaborate treatises on Al- 
gebra, it embraces as much matter as can well receive attention in the majority of 
our High Schools and Academies; and it seems to me remarkably well adapted to 
the purposes for which it was designed. The topics of which it treats are presented 
in a practical manner, and its examples are well suited to illustrate ihe principles 
they involve. Entertaining such confidence in this work as to lead me to adopt it 
as a text-book in my school, I cheerfully recommend it to the favorable notice of 
my fellow-teachers. D. B. HAGAB, Principal of Elliot High School. 



Copy of a later to the Publishers, from Rev» EliAS Nason, />rmerZy Principal of the 
High School, Newburyporty Mass, 

Natick, October 12, 1854. 

I have spent some time, of late, in going through, article by article, your last 
edition of Greenleaf 's Algebra ; and I find it to be what I expected, from my 
knowledge of the author's previous works, to find it : a masterly productionj in 
which the elements of this beautiful science are ingeniously, clearly and naturally 
unfolded and explained ; in which the whole system, in all its parts and beamings 
and dependencies, is fitly joined together, and thus most orderly and harmoniously 
set before the learner's mind. The definitions are concise, exact and clear, the 
methods of solution easy and direct, and the examples and illustrations are, for the 
most i)art, original and to the point. 

I like the book in all its parts — its matter, method, style and typographic exe- 
cution; and I most heartily thank the author and publisher for making this valua- 
ble contribution to our school literature. Mr. Greenleaf is an exact and thorough 
mathematician, and hence whoever follows him will be sure to come out right in 
the end. It takes some thinking, I admit, to keep along with him, but then he 
leaves you at the last with power to go alone, and in the right direction also. 

For his mathematical labors, to use a phrase of Cicero, '' he deserves well of his 
cmtntry,** It was a great and noble undertaking to give the public an Arithmetic, 
which, after a fiery trial of many years, now fairly bears the title of the BEST; but 
it was a greater and nobler undertaking to produce an Algebra, which those who 
use it must pronounce superior to that book. EUAS NASON. 



I have examined the new edition of Greenleaf 's Algebra very oarefully,juid have 
tested it quite thoroughly in the school-room. It seems to me that theVork has 
been vastly improved by the revision which it has undergone. Thp correction of 
the errors which marred the former edition, and the introduction of a large amount 
of valuable matter, have added jnuch to its merit as a text-book. 

It now contains, in comparatively small compass, a variety of principles and 
processes, and a fuller and better collection of examples than I have seen in any 
similar work. Mr. Greenleaf has certainly succeeded in his aim to give the trea- 
tise " a practical character," and I cannot doubt that it will fully sustain the high 
reputation as an author which he has already gained by his Arithmetics. 

W. J. ROLFE, Master of Dorchester (Ms.) High School. 



PROGRESSIVE EXERCISES 
ENGLISH COMPOSITION. 

BY RICHARD G. PARKER, A.M. 
ImproYed Stereotjpe Edition. 144 pages, 12ino. Price $3.00 a dozen. 



Thk acknowledged superiority of this work, as aniud in teaclung efficiently 
an important branch of education, has seoared its introduction into many 
public schools, and into almost every Academy and higher Seminary through- 
out this oountry, besides being much used in the British ProTinces and in 
England. 

The School Committee of Boston authorized its introduction into the public 
schools of the* city soon after the first edition was issued, to be the only work 
on Composition used in them. 

It is about the only American school-book that has been republished and ex- 
tensively used in the British Empire. In the United States alone, the extraor- 
dinary number of more than ojie hundred and eighty thousand have been sold. 
No better evidence can be given than this of its value as a text-book. 

G7" Teachen and others ordering this manual, to prevent mistakes^ should 
be careful to give its distinctive title, " Parker* s Exercises in Composition.** 

From a large number of notices, from the most respectable sources, are se- 
lected the following 

RECOMMENDATIONS. 

Erom J. W. BuLKLBT, A.M., now Superintendent of Schools, Brooklyn, N. Y, 

I have examined " Parker's Exercises in Oomposition," and am delighted 
with the work. I have often felt the want of just that kind of aid that is here 
afforded. The use of this book will diminish the labor of the teacher, and greatly 
facilitate the progress of the pupil in a study that has hitherto been attended 
with many trials to the teacher, and perplexiti€& to the learner. 

If Mr. Parker has not strewed the path of the student with flowers, he has 
(« removed many stumbling-blocks out of the way, made crooked things straight, 
and rough places smooth." It is certainly one of the happiest efforts that I 
have ever seen in this department of letters,— affi[>rding to the student a beauti- 
ful introduction to the most important principles and rules of rhetorio ; and I 
would add, that, if carefully studied, it will afford a «* sure guide " to written com- 
position. I shall use my influence to secure its introduction to all our schools. 



From Samuel P. Newmaw , Professor of Rhetoric in Bowdoin CoUege, 

I have examined *• Progressive Exercises in English Composition," by R. G. 
Parker, with some care, and hesitate not to express an opinion that it is well 
adapted to the purpose for which it is designed. It is well fitted to call into 
exercise the ingenuity of the pupil, to acquaint him with the more important 
principles and rules of rhetorio, and to guide and aid his first attempts in the 
difficult work of composition. 

From Mr. C. K. DilLAWAT, Principal of the Latin School, BoSTON. 
Their clearness and simplicity strongly recommend them to the instructors in 
this important branch of education. 
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■ POPULAR ELOCUTIONARY WORK. 



C|« Statimtal %mli«r, . 

Designed for Goxmon Schools and Academies. By Henrt B. Mag- 
LATHUN, A. M., Author of Practical Elocutionist. Fifteenth Button, 
revised and enlarged, 860 pages, 12mo. Price, 87i cts. 

This work includes a Complete Elocutionary Analysit, as an introduction to 
a copious collection of new and interesting exercises, original and selected, in 
Prose^ Poetry, and Dialogs, £)r Declamaiiony Recitation, or Reading, The 
selections are mostly new, and in accordance with the Spirit of the Timet, 
Many of the Dialogues, and some of the other pieces, haye neyer before been 
published ; a majority of those not original appear in a work of this kind for 
the first time. 

It contains exercises suited to pupils of both sexes, and of different ages. A 
part of the book is dcYoted to addreteet and exercises especially adapted to ex- 
amination days, evening and day exhibitions, and presentation occasions, — 
an original feature, adding much to its yalue. Exhibiting in its lessons eyery 
demrable yariety of style, it may be used not only as a Speaker, but to great 
adyantage as a " Rhetorical Reader,** 

f^ The extensive adoption of this book in the best schools in yarions parts 
of the country, and the great satis&ction it giyes on trial, is ample eyldence 
of its superior merit 

The work is used in the Public High Schools of BosToir, Cambbidqe, 
Charlestown, Lowell, Spbinqfield, New Bedfobd, and in other important 
schools in Massachusetts ; also in State JVbrmal School, Or. ; Maine Wes- 
leyan Seminary, Me.; Phillips Academy, N. H.; Collegiate Institute, New 
Haven, Ct.; Collegiate Institute, Poughkeepsie, N. Y.; TVeemont Institute, 
NoaaisTOWN, Pa.; State University, Bel.; St, Timothy^s Hall, near Balti- 
MOBE ; Union University, Tenn.; Acadia College, Nova Scotla; and other 
institutions of high character. 

No school should be without the National speaker. Distinguished Educa- 
tionists recommend its use. Among numerous others, have been received the 
fbllowing 

TESTIMONIALS. 

From John D, Philbrick, A.M., State SuperirUendent of Common Schools, and 
late Principal of State Normal School, Ct, 

The National Speaker is an excellent school-book. The oompend of the prin- 
ciples of elocution, which it contains, is admirable, — being, at once, clear, com- 
prehensive, and practical. It works well in the school-room. Its selections for 
declamation have been made with judgment and taste ; and embrace as great a 
variety of style and matter as is desirable in such a work. 

From 0. C. Chase, A. M., Principal of Public High School, Lowell, Mass, 

I know of no work on the subject of Elocution which I can more highly 
recommend. «• 



PARSING BOOK. 



Class '§isok of l^xm anJr foetrg, 

OoBBiBtiiig of selections from the best English and Amerioan authors, 
desizQM as Exercises in Parsing, for the use of Gonuuon Schools and 
Academies. By Truman Rickard, A.M., and Hiram Orcutt^ A.M., 
Principal of North Granville (N. Y.) Feniale Senunarj. Revised and 
enlarged edition. 144 pages, 18mo. Price 20 cents. 

The veiy extensive sale of this little volume, and its general acceptance 
with teachers, have induced the compilers to make still Airther efforts for its 
improvement The body of the book remains unchanged, while there will be 
found an addition of twenty-four pages of important matter. It was designed 
that the Tables should be used in the analysis of sentences. But very few 
teachers, however, have used them at all, obviously for the reason that they 
were not understood. It has been the leading object, therefore, in preparing 
this enlarged edition, to arrange the principles of Syntax and Analysis in a 
systematic form, and to Ulustrate them fiilly by examples, so that both 
teachers and scholars may use the book understandmgly. 

Very important assistance has been rendered by Professor Alpheus Crosby, 
whose ripe sohoUrship and profound knowledge of the principles of general 
Grammar, render his suggestions of great value. 

RECOMMEND ATIONS. 

/Vom W» H, WetU, A,M., Avthorof^'A Grammar oftht EnglUh Language,^ and 
now Principal of the State Normal School, Westfiddj Mass, 

I have examined the " Class Book or Pbosb akd Poetrv," compiled by 
Messm. Riokard k Orcatt, and take pleasure in expressing my unqualified ap- 
proval of the plan and execution of the work. The first edition of the " Seleo- 
tions " was introduced as a class book in this institution about a year since, and 
the experiment has fully confirmed the favorable opinion which I then formed 
respecting its merits. The present edition is greatly improved, and eannot fail 
to meet with general favor. W. H. WELLS, 

Ifistrtbctor English Department^ PMlUps* Academy, Andover. 

JVofi^lAe atahor q^" Gradual Ltssons in Grammar,** ** Intellectual Algebra,** ^. 

I have examined with interest a little volume of Selections, to be used as a 
text-book in schools, fat exercises in the analysis of language. The extracts 
are from standard writers, and offer a variety of examples to illustrate all the 
principles of grammar. The taste and judgment of the gentlemen who have 
compiled the work are sufficient evidence that it is well adapted to the purposes 
for which it is designed. D. B. TOWER. 



Extract of aUUmfrom B, Greerdeaf, Esq., Principal of Bradford Teachers* SeminO' 
ry, and Author of the " Popular Series of Arithmetics,** 
The extracts are made with good taste and judgment, from the most approved 
authors, which, in connection with the Tables for Parsing, make it very valuable 
as a text-book. I think such a work has long been needed incur academies and 
high schools. I have introduced it into my seminary, belie^ng the work supe- 

irior to any other for parsing, that I have examined. 1 

BENJAMIN GREENLEAF. i 
il" • oti g 
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APPROVED CLASSICAL BOOKS. 



JTSK'S GBITEE. GBAMMAB. 

A GRAMMAR OF THE GREEK LANQUAGE. By Benjamin Franklin 
FiSK. Forty-fifth stereotype edition. 

FISE*S GBUBE: SXEBdSES. 

GREEK EXERCISES ; containing the substance of the Greek Syntax, 
illustrated by Passages from the best Greek Authors, to be written out • 
from the words given in their simplest form. By Benjamin Franklin 
FiSK. " Consuetudo et exercitatio facilitatem maxime parit." — Quin- 
til. Adapted to the author's *' Greek Grammar." ISxteenth stereo- 
type edition. 

Fisk*8 Greek Exercises are well adapted to illustrate the rules of the Gram- 
mar, and constitute a yery useful accompaniment thereto. 

From Forrest axd Wyckoff, PrindpaU of CoUegiate Schodly New York City, 
The requisites in a Manual of Grammar are simplicity and lucidness of ar- 
rangement, condensation of thought, and aocaracy of prinoiple and expression. 
These requisites Mr. Fisk appears to have attained in a considerable degree in 
his Greek Grammar, of which we have expressed approbation by introducing it 
into our school. 

JVom Behjamut GasEirLBAFy A. M., Author of the "National Arithmetic,'' etc, 
Forseyeral years past, I haye used Fisk's Greek Grammar in my seminary. I 
consider it a work of superior merit. It is well arranged, and the rules are 
clear and perspicuous. It is, in my opinion, better adapted to initiate pupils 
into the idiom of the Greek language, than any other treatise of the kind that 
Ihaye examined. Fisk's Cktaax I^kbcises should be used in connection with 
the Grammar. A work of this kind has long been ncf ded. It is a production 
of great merit. 

IiEVEBETT'S OJBSAB'S OOMMENTABIES. 

OAH JULH O^SARIS COMMENTARH DE BELLO GALUOO AD 
CODICES PARISINOS RECENSITI, a N. L. Achaintre et N. E. 
Lemaire. Aooessegnint NotuUo AngUcao, atque Index Historicus et 
Geographicus. Curavit F. P. Let^ett. Editio stereotypa. 

From pRor. John J. Owbk, Edittfr of a Popular CUuncci Series, 
I haye examined with some attention Cesar*s Commentaries, edited by Leyer- 
ett, and Cicero's Orations, edited by Folsom, and am happy to recommend them to 
classical teachers, as being, in my estimation, far superior to any other editions 
of those works, to which students in thb country haye general access. The ty- 
pography is fair and accurate, and the general appearance of the books does 
honor to the enterprising publisher. I hope these editions will be extensiyely 
used in our Academies and High Schools. 

FOIiSOM'S GICEBO*S OBATIONS. 

M. T. CICERONB ORATIONES QU^DAM SBLECTiE, Notis iUns- 
trat89. [By Charles Folsom, A.lil.] In Usum Academies Exoniensis. 
Editio stereotypa, Tabulis Analyticis instructa. 
FVom Charles E. West, A. M., Principal of Rutgers Female Institute, New York, 
I take pleasure in commending to teachers the recent beautiful edition of 
Folsom's Cicero. The attraotiyeness of its text, notes, synoptical and analytical 
tables, and typographical exeontion, led me to place it in the hands of a class 
of young ladies, who are reading it with delight. . 
I i ll .. M»«S 




SC HOOL BOOK DEPOSITO RY, 

ROBERT S. DAYIS & CO., 

PUBLISHERS AND BOOES£LLEBS, 

118 WASHINGTON ST., BOSTON, 

Hats f<v Sale, In addition to their own l^ublications, an aasdrtment of 

APPROVED SCHOOL TEXT-BOOKS, 

Used in the Common Schools, Academies and Colleges, in the Unhsd 
States an^ the Bionsa Pbotincks, together -with a great variety of Books 



*• . 



in the different department pf Lctssatusb avd Scdsncb.- Also, the best 
SCHOOL STATIONERY, 

IKCnmiKG THB YASIOUB SIZES AKD QVALTTIES 0? 

WRITING PAPERS, RULED AND PLAIN; 

steel Pens, Ink, Wafers, Sealing-wax, Lead and Slate Pencils, 

Slates, Writing, or Copy Books, Memorandnm Books, 

and Blank Account Books* 

f^ Teachers, School Directors, Booksellers and Country Merchants, 
supplied at the lowest market prices, wholesale and retail. 

All orders promptly and faithfully attended to, if accompanied by a 
cash remittance, or a suitable reference. 



Specimens of either of the Books described tn this Caialoffue will be 

\ sent, by mail or otherwise, postage paid, to Teachers and School Directors, 

for examination, on the Publishers^ receiving the amount of the printed 

i prices, in postage stamps, with explicit directions for forwarding the Books. 

The Books will also be furnished, for a first introduction, m exchange 

for others in use, at one half the retail prices. 

It will be observed that the Books are all handsomely printed on white 
paper, neatly and durably bound, and are sold at low prices. 
All interested are invited to correspond with us on the subject, 

ROBERT S. DAVIS & CO., School Book Publishers, 

No* 118 Washiufftoii St«, Boston* 
' ^* ^^' *"" "'"''^ ^ "•'^^^ ""^ — ^ '-'^ 
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